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Want to see 


a pinhead — 


47 feet wide? 


The head of a pin would appear about 47 feet wide if ex 
amined under this instrument. It’s an electron probe 
microanalyzer—the first to be used industrially in this 
country. U. 8S. Steel research teams use it to get a better 
look at the microstructure of new types of steel. In this 
way, they gather more information about the factors affect- 
ing steel quality and performance, 

Research like this is only the start of the big job at U.S. 
Steel. We have to find more ore, mine it, ship it, make it 
into steel, market it (and market many by-products, too) 
and deliver it to our customers. The job calls for a lot of 
good people—metallurgists, physicists, chemists, geologists, 
all kinds of engineers— people with your training. 

Look into the possibility of a career with United States 
Steel. Write for our booklet, “Paths of Opportunity.” 
United States Steel, Personnel Division, Room 1662, 525 
William Penn Place, Pittsburgh 30, Pa. 


USS is a registered trademark 


(iss) 


« 


INQUIRING MIND—Young Research Engineer Edward Klomp (center) —B.S. "52, M.S. '53—using 
smoke tunnel to investigate stall propagation of axial low compressors. His work is guided by William 


Turunen (top left)—B.S. "39, M.S, '46—head of the Gas Turbines Department at GM Research— 


Commencement literally means a beginning—although 
it marks the end of your undergraduate days. 


Perhaps one of your classmates — or you, yourself — 
has decided to start a career with General Motors. 
It’s a wise choice for many reasons but particularly 
for this one: 

Engineering is a profession at GM. And the engineers 
who work on our hundreds of products are respected 


as professional men, 


To a young engineer that fact is a key consideration. 


For professional recognition carries with it many bene- 
fits. The freedom to give your imagination free rein. 
The opportunity to pioneer significant developments 
in the engineering art. The chance to become a key 
executive in a great corporation, 

The fact that more than 179 of our engineers and 
scientists received more than 164 patents in a recent 
four-month period is one measure of the intellectual 


freedom engineers have at GM. 


MAY 1958 


and results recorded by technician George Josie on motion-picture film, 


Because engineering profession GM- 
your talents can take you the top 


And the fact that 14 of our 33 Vice-Presidents—23 of 
our 42 Division General Managers—are engineers is an 
indication of the advancement opportunities for engi- 
neering graduates at GM. 

General Motors is made up of 35 Divisions with 126 
plants in 71 cities and 19 states, Many of the young 
men who join us today will hold top positions with those 
Divisions and plants 10 to 15 years from now. One of 


those men could well be your classmate—or you. 


GM positions now available in these fields: 
MECHANICAL ENGINEERING * ELECTRICAL ENGINEERING 
INDUSTRIAL ENGINEERING * METALLURGICAL ENGINEERING 
AERONAUTICAL ENGINEERING * CERAMIC ENGINEERING 
MATHEMATICS * INDUSTRIAL DESIGN 
PHYSICS * CHEMISTRY 


GENERAL Motors CorPORATION 


Personnel Staff, Detroit 2, Michigan 


a 


STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 


President, Douglas Aircraft Co., Inc. 


Here at Douglas we’re involved in a greatly 
accelerated missile and space program. This 
requires one of the most intensive engineering 
and in our history. 

The problems are great ones as we move into 
the new dimension of unmanned and manned 
space vehicles. They require specialists in almost 
every engineering field. But their solution will 


result in great benefits not only to cur own nation 
but to all mankind. 

If you’re interested in tackling these problems 
with us...in giving your best in an all-out drive 
to solve them... we're interested in you! 

Please write to Mr. C. C. La Vene 
Douglas Aircraft Company, Box 6102-R 
Santa Monica, California 
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| Chemistry stands 
| at the threshold of 
4 a new age of discovery 


It has been said that more significant scientific advances 
have taken place in the last fifty years than in all the 
centuries that have gone before. One fact is indisputably 
clear, The use of applied science in American industry 
today is progressing at a rate so fantastic it staggers 
| | the imagination of the boldest visionary! 


This is particularly evident in the vast, highly diversi- 
fied field of industrial chemistry. Here, products, ma- 
terials and processes that were unknown a few years 
ago are in wholesale use today. The accomplishments 
of chemical research are being felt in every area of 
human endeavor. The prospect of further advancement 
in the immediate future appears limited only by man’s 
imagination and his desire for improvement. 


Our society stands at the threshold of a new age of 
discovery that offers an infinitely better way of life as 
its reward. A host of courageous, creative industrial 
chemists will help lead the way. 


| 
| 
TAU 


... and you, too, can help [Bim 
| shape the future 

| \ See for yourself. This interesting, informative booklet, “Op- 
} / portunities for College Trained People with The Dow Chemi- 
/ cal Company” can help you make an all-important decision 
about your future. Write our Director of College Relations 
for the booklet and the date a Dow representative will visit 


your campus, 


| ie ) THE DOW CHEMICAL COMPANY, MIDLAND, MICH. <> 
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Why Vought Projects 
Bring Out The Best 
In An Engineer 


At Vought, the engineer doesn’t often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it’s no wonder, 


For here the engineer contributes to 
history-making projects — among 
them the record-breaking Crusader 
fighter; the Regulus II missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus- 
mph fighter, details of which are still 
classified. 


The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 


Engineers with many specialties share 
these experiences. Today, for exam- 
ple, Vought is at work on important 
projects involving: 


electronics design and manufacture 


inertial navigation 


investigation of advanced propulsion 
methods 


Mach 5 configurations 


Vought’s excellent R&D facilities 
help the engineer through unexplored 
areas. And by teaming up with other 
specialists against mutual challenges, 
the Vought engineer learns new fields 
while advancing in his own. 

Would you like to know what men 
with your training are doing at 
Vought... what you can expect of a 
Vought career? 


For full information, see our repre- 
sentative during his next campus visit. 


Or write directly to: 


C. A. Besio 
Supervisor, Engineering Personnel 
Dept. CM-7 


CHANCE, 
AIRORAFT 


THE CORNELL ENGINEER 


| 

| 

| 

| 

| 

| | 

— 

4 


A 
Vought 
Vignette 


ONE OF A SERIES 


Jack Welch felt honored when he was tossed, fully 
clothed, into the Navy's sub harbor at Port Hueneme, 
California. In their own rugged way, submariners were 
extending him their thanks. He'd been a big help in 
the introduction of Chance Vought's Regulus | missile 
to the Navy's Undersea Fleet. 


Months before his ceremonial splash, Jack had accom- 
panied the Regulus aboard the submarines Tunny and 
Barbero as a representative of Vought’s Missile Oper- 
ations Engineering Group. A veteran of the Regulus 
flight test program and a collaborator on the con- 
version of the subs to missile carriers, Jack brought 
knowledge the Navy welcomed. Likewise, the Navy 
crews were to share with Jack some equally valuable 
experience. 


Jack, with the submarines Tunny and Barbero, cruised 
the East and West Coasts, performed over 200 dives, 
and once prowled far west of Hawaii, The missile man 
helped the undersea crews complete initial checkouts 
of Regulus support equipment — culminating in the 
first missile launch ever made from a submarine. Then 
they went about solving environmental and supply 
problems that arose during tests, Jack added to his 
mechanical engineering experience a valuable store of 
electrical, weapon systems and Navy knowledge. 


Back in home port, on the Tunny's quarter-deck, with 
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The Missile Engineer with undersea legs 


a full crew assembled, submarine officers reviewed 
Jack's contributions. He'd gone beyond his duty as a 
technical advisor, they concluded. He'd become an 
expert submariner as well, In fact, he'd qualified for 
the Silent Service’s Gold Dolphin insignia... and all 
hands would proceed at once with the traditional 
initiation, That's when Jack took his plunge. 


Today, Jack divides his time between Chance Vought 
and a half-dozen Navy shipyards. His job is to see 
that current missile and ship design is meeting the 
missile needs of the Fleet. Problems are many, but 
Jack maintains there's a solution for each. “That's a 
lesson I learned from the submarine forces,” he said, 
“They gave me a real indoctrination in a can-do atti- 
tude under actual operating conditions.” 


Cone 


At Chance Vought the missile engineer belongs to a 
team that already has experienced every coneeivable 
missile problem, from development to operational 
readiness, Here, current assignments range from the- 
oretical work to the introduction of complete missile 
systems to the Fleet. 
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Where Engineers Can Move Ahead Faster 


America’s Railroads offer young engineers a particularly fast track to an interesting and 
challenging future. The reasons are clear. Our railroads are putting through an enormous program 
of automation and modernization. They are vital to America’s economy and defense. And their 
need for you is very great. Their present management teams are looking forward to future 
successors. Retirement rates are currently high; and replacements are brought up from within. 
If you'd like to consider the unusual opportunities and rewards open to engineers of all types 
in railroading, see your placement officer or write us at 30 Church Street, New York 7, N. Y. 
We know you will like working with America’s railroads. We’ve been doing it ourselves for 
many years—in supplying this great industry with Kerite quality insulated wire and cable. 


KERITE CABLE 
The KERITE Chal makes the Ayference_ 
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Thomas Henry Huxley...on pure and applied science 


“TL often wish that this phrase, ‘applied science,” 
had never been invented, For it suggests that there 
is a sort of scientific knowledge of direct practic al 
use, which can be studied apart from another 
sort of scientilic knowledge, which is of no practi- 
cal utility, and which is termed ‘pure scien e. 


But there is no more complete lallacy than this. 


THE RAND CORPORATION, 


What people call applied science is nothing 
but the application ol pure science to partic ular 
classes of problems. It consists of deductions from 
those general principles, established by reasoning 
and observation, which constitute pure science. No 
one can salely make these deductions until he has 


a firm grasp of the principles.’” ~Science and Culture 


SANTA MONICA, CALIFORNIA 


A nonprofit organization engaged in research on problems related to national security and the public interest 
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quantity with technical skills, Forivetin plans for 
the insight to solve. | 


Graduate Engineers: For information regarding positions available at 
Grumman, write to Mr. A.T. Wilder; Engineering Personne! Director 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage . Long Island . New York 
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CONTROLLED NUCLEAR FUSION: 


the promise of tomorrow 


For billions of years the sun's 
fusion reaction has provided this 
planet with energy. A few years 
ago man learned how to create small 
suns of his own which could de- 
stroy entire cities in less than a sec- 
ond employing the same fusion re- 
action, Now a joint British-Ameri- 
can announcement on progress of 
research in controlled nuclear 
fusion has raised hopes that the 
devastating power of the H-bomb 
can be harnessed to provide civil- 
ization with an ultimate source of 
energy. 

Such a source would be vir- 
tually inexhaustible, for deuterium 

(heavy hydrogen), the only fuel 
needed in is present in 
abundant amounts in sea water. It 
is estimated that a half pound of 
deuterium a day would provide 
over a million kilowatts of electric 
power. With our energy demands 
increasing at a rate much faster 
than our fossil fuel reserves and 
our supply of uranium used in 
atomic fission power plants sharply 
limited, it is litthe wonder that the 
British - American announcement 
made in January attracted such 
world-wide attention. 

The British at Harwell and the 


Zeta (Zero Energy Thermonuclear As- 

sembly ), the Harwell apparatus in which 

experiments towards controlling fusion 

have resulted in temperatures of 5 mil- 

lion degrees Centigrade being achieved 
for millisecond periods 


United Kingdom Atomic Energy Authority 
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by Roy J. Lamm, ChemE ’61 


United States’ researchers at Los 
Alamos stated that the work they 
have done thus far is mostly ex- 
ploratory in nature and that actual 
controlled fusion might take five to 
ten years to accomplish in the lab- 
oratory and an additional twenty 
to thirty years to accomplish in a 
large scale power plant. This great 
length of time is indicative of the 
many obstacles confronting the sci- 
entists involved in this project. 


Tremendous Temperatures Required 

Basically the fusion reaction con- 
sists of the coupling of four ordi- 
nary hydroger nuclei to form a 
helium nucleus with an atomic 
mass slightly less than the sum of 
the atomic masses of the four hy- 
drogen nuclei. This difference in 
mass (seven tenths of one per cent 
of the atomic mass of a hydrogen 
nucleus) appears as energy in the 
form of light and heat. On the sun 
600 million tons of hydrogen fuse 
per second yielding 596 million 
tons of helium plus tremendous 
quantities of energy. 

Because the process of fusion of 
ordinary or ight” hydrogen which 
takes place on the sun requires a 
cycle of millions of years, it is not 
possible to use ordinary hydrogen 
on earth where a fusion reaction 
must take place in seconds, Only 
deuterium with a mass twice that 
of hydrogen and tritrium with a 
mass three times that of hydrogen 
can be used. 


The roadblock to any man-made 
fusion reaction is that temperatures 
of over 100 million degrees C, are 
needed to initiate a self-sustaining 
deuterium “fire.” In the H-bomb 
this is accomplished by exploding 
an A-bomb within the weapon. Ob- 
viously this method could not be 
employed in a fusion reactor Thus 
machines have to be developed 
that can generate such tempera- 
tures from electric power, 


Present Reactors Insufficient 

The vessels created thus far are 
the United States’ Perhapsatron 
and the British ZETA (zero energy 
thermonuclear assembly). These, 
however, can produce only a frac 
tion of the se i sustaining tempera 
ture. The latest Perhapsatron, small. 
er than the Zeta but of similar de- 
sign, consists of glass or quartz 
torus or doughnut about forty inches 
in diameter which serves as a gas 

(Continued on Page 19) 


Los Alamos Setentifice Laboratory 


The latest Perhapsatron. Notice the sole- 
noid winding around the torus, a feature 
absent from the earlier model. 


11 


‘ 
i 
a | 
4 
> - 
| 
af 


University Plans Million Dollar Reactor Construction 


NUCLEAR TECHNOLOGY 


AT CORNELL 


by 


Robert M. Bryant, ME °59 and Joyce A. 


At no other time in history has 
the role of the scientist been so 
greatly stressed, Nuclear technology 
in particular, although the newest 
of the applied sciences, is of world 
concern, and the demands upon the 
skill of the nuclear scientist are 
rapidly accelerating. In order to 
continuously provide personnel 
trained in the latest techniques and 
developments, engineering schools 
all over the country are reviewing 
their programs and altering them to 
meet the challenge. 

Cornell University, in keeping 
with the trend toward moderniz- 
ing technical curricula, has estab- 
lished an elective program in nu- 
clear technology available to all 
undergraduates in the Engineering 
College. The purpose of this train- 
ing is to prepare the engineer in 
any field for the specialized condi- 
tions met when dealing with nu- 
clear installations, 

Nuclear technology is not a sep- 
arate branch of engineering but 
rather it combines the skills of 
existing engineering disciplines, For 
example, the mechanical engineer 
finds problems of heat transfer, 
fluid flow, and mechanical design; 
the civil engineer meets with un- 
usual structures and the disposal 
of radioactive wastes; the electrical 
engineer devises automatic and re- 
mote controls and integrated power 
systems; the chemical engineer 
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faces corrosion, fuel processing, 
and the preparation of wastes 
for disposal; the metallurgical en- 
gineer works with unfamiliar ma- 
terials; and the engineering physi- 
cist creates new reactor concepts. 
Other problems are the effect of 
radiation on the materials used for 
the machines, structures, and elec- 
trical equipment in nuclear instal- 
lations 

In order to properly instruct en- 
gineers in this new technology the 
University has installed extensive 
nuclear facilities and has many 


Professor David Clark, who will be in 
charge of the Cornell Reactor Project. 


Myron, EP 


others in the offing. But before con- 
sidering Cornell's present and pro- 
wsed nuclear facilities, it will be 
to discuss nuclear re- 
actors in general. In this way, the 
highlights of the Cornell program 
will be more fully appreciated. 


Reactor Concepts Simplified 


A nuclear reactor, regardless of 
design, consists of four basic parts: 
fuel elements, moderator, shielding 
and control system, Fuel elements 
are composed of a variety of mate- 
rials having the property of being 
fissionable. Natural uranium, which 
contains one part of U-235 to 140 
parts U-238, or U-238 enriched with 
U-235 usually comprises the active 
member of the fuel element. The 
elements may be fabricated in sev- 
eral ways. Two common forms are 
slugs and sandwiches. The slugs, or 
pellets, are small uranium cylinders 
stacked in a watertight aluminum 
tube approximately five feet in 
length, In the sandwich process, 
sheets of uranium-aluminum alloy 
are pressed between layers of alu- 
minum cladding, 

The neutrons emitted in the fis- 
sion process must be slowed in 
order to achieve a sustained reac- 
tion.’ A medium which decreases 
‘One notable exception is the fast breeder 
reactor, which makes use of “fast” neu- 


trons. This topic is beyond the scope of 
this discussion. 
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the velocity of the emitted neutrons 
is known as a moderator. It may 
also be composed of various mate- 
rials. The first reactor to achieve a 
self sustained chain reaction, the 
graphite pile at the University of 
Chicago which went critical De- 
cember 2, 1942, used graphite of 
unusually high purity as the mod- 
erator. However, other substances, 
such as light and heavy water, have 
been found suitable and now are in 
common use, 

Shielding is a protective measure 
to prevent radiation from penetrat- 
ing into work areas. Elements of 
high atomic weight are suitable for 
this purpose, Although lead is com- 
monly known to be an effective 
shielding medium, cost and weight 
considerations have led to the use 
of reinforced concrete and suitable 
depths of water. 

Control of a nuclear chain reac- 
tion is achieved by absorption of 
the slow neutrons. Materials with a 
high neutron cross section (a meas- 
sure of neutron absorption capa- 
city) in the low energy regions, 
such as cadmium, boron, iron, and 
hafnium can be fabricated into rods 
for control purposes, These rods, 
placed throughout the lattice of the 
core, can be advanced or with- 
drawn, thus inhibiting or promot- 
ing the chain reaction as desired. 


Sub Critical Reactor 

At Cornell the facility for train- 
ing engineers for work in nuclear 
technology has been a sub-critical 
assembly. In such a unit the fuel 
elements, though composed of fis- 
sionable material, do not provide 
enough neutrons to cause a sus- 
tained reaction. In this case the 
multiplication factor, which repre- 
sents the ratio of the number of 
neutrons of any one generation to 
the number of the immediately pre- 
ceeding generation, is less than one. 
The Cornell assembly has an ef- 
fective multiplication factor of 0.55. 

The Cornell sub-critical assembly 
is the major apparatus for a nuclear 
measurements laboratory course 
and supplements the entire nuclear 
technology program. Immediate su- 
pervision is under the Department 
of Engineering Physics with Dr. 
Trevor Cuykendall as head of the 
Department, and Dr. David Clark as 
the chairman of the nuclear physics 
curriculum committee. Acquisition 
of the assembly was made possible 
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by a generous A.E.C. loan of 2.75 
tons of uranium and a 25 curie 
poloniurm-beryllium neutron source, 
under one of the A.E.C, programs 
of assisting education in nuclear en- 
gineering. 

Structurally, the facility is built 
in an open cylindrical steel tank, 
four feet in diameter and six feet 
high. Uranium slugs in groups of 
six are encased in capped alumi- 
num tubes 56 inches in length. 
There are about 200 such rods 
which are held vertically in a hex- 
agonal lattice by an adjustable sys- 
tem of guide bars and pins. The 
lattice unit is surrounded by an 
aluminum tank which is nested in 
the larger tank. Either both tanks 
or just the inner tank alone may be 
filled with ordinary water. Since 
the spacing of the lattice is con- 
tinuously adjustable, the pattern of 
loading may be changed and it is 


possible to operate with water-ura- 
nium volume ratios from 0.5 to 3.0 
or more. The entire assembly is lo- 
cated on top of a concrete pedestal 
with a cavity in it directly below 
the inner tank. This cavity may be 
filled with moderating material pro- 
vided with a slot for the neutron 
source so that the assembly can be 
irradiated from below, 

This facility contains some spe- 
cial features which are of interest. 
First is the unusually large flexi 
bility for changing the lattice spac 
ings and patterns. Another feature 
is the ability to produce low neu 
tron level “beams” through two 
aluminum ports, Since the lattice 
exists in a separate inner tank, it is 
possible to operate it as a reflected 
reactor as well as bare. Although 
not necessary for the operation of a 
sub-critical assembly, cadmium rods 
or sheets can be inserted into the 
pile to illustrate control action, 


New Reactors Planned 

These and other characteristics 
permit the sub-critical assembly to 
fulfill a twofold purpose: teaching 
and minor research. But the scope 
of reactor technology which can be 
illustrated by a sub-critical assem 
bly is limited. The University, ree- 
ognizing this, appointed a faculty 
committee to study the long range 
needs of the Cornell nuclear pro 
gram. In May 1957, the committee 
advised the acquisition of a low 
power teaching reactor and a high 
flux research reactor. Two reactors 
instead of one were recommended 
since a low power, relatively flexi 
ble and accessible rec tor has dis 
tinct teaching advantages, while the 
high flux reactor would provide a 
neutron source intense enough to 
permit research in such vital fields 
as radiation damage, neutron dif 
fraction, neutron cross-sections, ete. 
A single unit combining both fune 
tions would possess such conflicting 
design requirements that neither 
purpose could be adequately 
achieved, 

The first step in Cornell's facili 
ties expansion program is to pro 
vide the low power reactor for 
higher quality student instruction. 
The proposed reactor for this pur. 
pose is a dual core facility whose 
conceptual design was developed 
by members of the Cornell faculty 

Dual-core, as the name implies, 
consists of two cores, an inter 
mediate power “swimming pool” 
core and a “zero power” core, The 
swimming pool will be used for a 
multitude of purposes, including 
pile oscillator and operational stud. 
ies as well as a source for an intense 
supply of neutrons, This unit re 
sembles the Naval Research Lab 
oratory reactor in that it is rigidly 
fixed in a graphite niche, sur 
rounded on the three vertical faces 
by graphite and on the fourth by 
demineralized light water. This 
water will also serve as an internal 
moderator. The pool in which the 
core is to be located will be twelve 
feet by eleven feet in cross section 
and approximately twenty-three 
feet deep. Thus the reactor will be 
submerged a minimum of eighteen 
feet, Radiation above the pool will 
be reduced to negligible amounts 
by this ample water shielding, al. 
lowing the pool to be operated 
safely at all its power levels. Maxi 
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Cross-section, looking North, of the Cornell Reactor Facility. Some details of the “Swimming-Pool” type reactor are shown. 


mum power level for this apparatus 
is ten kilowatts. Fuel elements will 
be fully enriched uranium-alumi- 
num alloy sandwiches, 

The dual-core unit is primarily a 
teaching aid and at all times in- 
structional activity will have prior- 
ity over rese varch activity. The 
swimming pool core is particularly 
intended to fulfill the function of 
acquainting the student with a true 
reactor. This will offer the student 
an opportunity to investigate the 
use of radiations from the reactor 
for laboratory experiments, as well 
as give him a first hand look at the 
starting up, operation, and shutting 
down of a reactor, Advanced grad- 
uate students will be permitted to 
operate the reactor under the su- 
pervision of a licensed operator. 
There will be some work done in 
other fields, too, such as irradiation 
of biological specimens and use of 
reactor produced isotopes. 

The other member of the Cornell 
duo will be a zero power core, 
which will operate at power levels 
below ten watts. This unit will be 
nearly identical in size and function 
to the Westinghouse Bettis Plant 
and Brookhaven National Labora- 
tory setups. However, Cornell's 
7erTo power core 18 unique in 
that it is the first such assembly 
to be constructed by an educational 
institution. The fuel elements will 
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be rod type, and like the subcritical 
assembly they will be easily ar- 


ranged in different lattices. The , 


zero power core will be housed in 
the same three-story building as the 
swimming pool, the reactor tank 
itself being on the upper floor and 
a 2000 gallon dump tank directly 
below it. The seven foot diameter 
reactor tank will contain light water 
as moderator and reflector. The 
water will be stored in the dump 
tank and pumped to the reactor 
tank when sale Controlling the 
core will be four cadmium rods re- 
motely controlled by a system simi- 
lar to that used in the swimming 
pool reactor, The reactor will be 
started up by a polonium-beryllium 
neutron source, which is then 
stored in the dump tank. 

This facility will serve the pur- 
»0se of carrying on laboratory work 
weyond the scope of the sub-critical 
assembly. With this unit students 

can gain experience in nuclear 
measurements such as control rod 
calibration and temperature co- 
efficients of reactivity as well 
studying the approach to criticality. 
Another important use of the zero 
power core will be to aid study of 
reactor physics above the under- 
graduate level. 

Although the dual core reactor is 
the chief constituent of the pro- 
posed nuclear facility, a gamma 


radiation cell will also be built 
under the direction of Dr. Robert 
L. Von Berg of the School of Chem- 
ical Engineering, This will be 
housed in the reactor building and 
will make use of spent fuel ele- 
ments and a cobalt 60 source. With 
this apparatus studies can be con- 
ducted into the effect of gamma 
radiation on materials, It will also 
be used extensively for radiation 
effects on chemical reactions. 

With the building of Olin Hall in 
1941 and the rapid building rate of 
the past five years, the engineering 
quadrangle has undergone a grad- 
ual shift from the north end to the 
south end of the campus. The as 
yet unnamed reactor facility will 
also be located at the south end of 
the campus, behind Kimball-Thurs- 
ton Hall near Cascadilla Creek. 
The building itself will actually 
consist of two main sections, the 
reactor housing and a wing which 
will contain the gamma cell, serv- 
ice rooms, classrooms, laboratories, 
offices and a counting room. Both 
units are coordinated in a modern- 
istic circular design which will 
blend harmoniously with the archi- 
tecture of the quadrangle. The re- 
actor housing of cylindrical shape 
will be sixty-four feet in diameter 
with the auxiliary unit twenty-two 
feet in radial width. 
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Curriculum of the Nuclear Option 


The present curriculum, inaugu- 
rated in 1955-56, consists of an elec- 
tive sequence of six courses which 
are taught in several departments 
of the Engineering College. This 
sequence is outlined below: 


Course Number Term 

Atom, Nuclear and 

Electron Physics. P 214 5 
Nuclear and Reactor 

Physics EP 8311 
Nuclear Measure- 

ments Laboratory. EP 8351 9 
Advanced Heat 

Transfer ME 3665 or 

ChE 5505 10 

Nuclear and Re- 

actor Engineering ChE 5760 10 
Reactor Theory EP 8312 10 


Material relating to nuclear tech- 
nology is also incorporated in less 
specialized courses in the sanitary, 
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metallurgical, and chemical engi- 
neering programs. Since nuclear 
engineering is considered an exte1.- 
sion of the other branches, no sep- 
arate department or degree in nu- 
clear engineering exists or is 
planned. Because of growing stu- 
dent interest, additional courses are 
being planned. These include a 
metallurgical engineering course on 
materials used in reactors, a course 
in thermonuclear power and an ad.- 
vanced reactor theory course, For- 
mal adoption of these courses has 
not taken place as yet, but it is 
expected that most of them will be 
available in the 1958-59 school year. 


Funds Still Being Raised 

The financial aspect of this proj 
ect will be of interest to former and 
future graduates alike. Total cost 
for the entire facility is estimated 
to be approximately $1,200,000, Ap- 
plication has been made to the 
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AEC fer an amount which will be 
applied toward the swimming-pool 
portion of the unit. The cost of the 
dual-core reactor will be approx- 
imately $600,000, The bulk of the 
necessary funds is being sought 
from private donors. The time 
for the construction is de- 
pendent upon fund-raising. How 
ever, a preliminary estimate of the 
completion date is Spring 1960. 
The Vitro Engineering Company 
of which } Carlton Ward, Chair 
man of the Cornell Engineering 
Council, is president has been of 
great assistance to this project. At 
a minimum cost to the University, 
Vitro enthusiastically joined with 
the Cornell faculty in developing 
preliminary designs. 
Administration of the reactor 
facility will be through the Depart- 
ment of Engineering Physics and 
will be under the direction of Dr. 
David Clark. Dr. Clark with his 
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Main Floor of the Cornell Reactor Facility. The reactor building will be constructed to be virtually air-tight. 
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THE SAFE DISPOSAL 


OF 


RADIOACTIVE WASTES 


by Lawrence A. Wheeler, ChemE ‘62 


The efficient disposal of waste 
material has been a problem which 
has plagued mankind since the 
earliest civilization. In recent years, 
science has heen confronted with 
a radically new disposal problem 
which endangers not only our gen- 
eration, but generations to come 
This is the problem of radioactive 
waste disposal. 

During the war, all emphasis 
was placed upon the production of 
fissionable material to be utilized in 
a weapon of destruction, The ef- 
fective treatment of radioactive 
waste material was postponed until 
the prime objective was accom- 
plished, With the advent of peace, 
it was discovered that radioactive 
waste disposal posed quite a prob 
lem when industry employed atom 
ic energy. Temporary solutions 
such as venting gases to the at- 
mosphere through tall stacks, bury- 
ing solids in waste land areas, and 
holding liquid wastes in under- 
ground retention tanks, were found 
quite satisfactory; but it became 
evident that more efficient means 
of radioactive waste disposal would 
have to be devised as the accumu- 
lation of such waste increased 

Radioactive waste material can 
be divided into three categories: 
air-borne wastes, liquid wastes, and 
solid wastes. The air-borne wastes 
generally consist of such radioac- 
tive gases as tritium, krypton, and 
iodine, These gases diffuse almost 
immediately and present no sub- 
sequent problem as long as high 
stacks, not immediately upwind 
from an inhabited area are used. 
Liquid wastes consist of radioac 
tive elements, formed in the fission 
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of fuels, with mass numbers from 
70 to 162 and half-lives ranging 
from seconds to hundreds of years. 
These pose the most serious prob- 
lems and will be dealt with in de- 
tail. Solid wastes include chiefly 
large volumes of equipment and 
miscellaneous supplies. The prob- 
lem here is not the high activity 
involved but the great bulk of ma- 
terial which must be handled dur- 
ing decontamination, 


Alternate Solutions 

There are three prevailing philo- 
sophies concerning the proper solu- 
tion to the waste disposal prob- 
lem: dispersal, controlled contain- 
ment, and partially controlled con- 
tainment, Disposal by dispersal re- 
lies upon the adequacy of mixing 
the waste with large volumes of 
air or water, This system is satis- 
factory as long as waste quantities 
remain small, Obviously, it is the 
cheapest and easiest way. 

There is also the theory that no 
radioactive wastes should be re- 
leased from the control of the pro- 
ducer. This method entails the bot- 
tling and deposition of contami- 
nated liquids in underground con- 
tainers. This is a satisfactory solu- 
tion as long as the amount of mate- 
rial remains small, but there is al- 
ways the danger of tank rupture 
or deterioration 

Then there is the process of stor- 
ing the waste in a place where the 
escape rate is not controllable but 
is believed to be low. The burial of 
solids in trenches and underground 
cribbing of liquid wastes leaves the 
radioactive open to 
leaching by ground water, but sites 


substances 


can be selected where this effect is 
very slow. The selection of one of 
these philosophies or a combination 
of them is essential in determining 
how the long-term waste disposal 
problem will be handled. 


Gas Disposal 


The bulk of gaseous waste comes 
from hood and cave exhausts, All 
operations employing radioactive 
materials are done in hoods and the 
exhaust may run from one thou- 
sand to several thousand cubic feet 
per minute, 

A typical gaseous disposal oper- 
ation is the disposal of these ex- 
haust gases at Argonne National 
Laboratories. The air that enters 
the hood is prefiltered, and at the 
back of the hood are fiberglass fil- 
ters that even out the air low and 
act as prefilters for both dust and 
radioactivity. The exhaust gases 
are conducted through an AEC 
filter (a highly retentive paper as- 
bestos filter) before reaching a 
blower which discharges them 
through 3 foot wide stacks on the 
roof, 

Special treatment is required for 
the gases resulting from much 
larger scale chemical operations. A 
caustic bath scrubber is used to re- 
move chemical fumes and radioac- 
tive gases such as iodine. The 
scrubbed gas is then conducted 
into the cell exhaust, filtered and 
vented through stacks. At Oak 
Ridge, a tower unit which utilizes 
the reaction between iodine and 
silver nitrate is capable of remov- 
ing I'"' from gas streams with an 
efficiency of 99.99 per cent. 

As has been previously stated 
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the disposal of gaseous wastes does 
not present a serious problem now 
or in the future. Since disposal is 
largely by dispersal and dilution, 
precaution must be taken to see 
that the wastes do not become too 
concentrated in the diluent; how- 
ever, with proper handling and 
good industrial practice, there 
should be no difficulty in this pro- 
cedure. 


Liquid Disposal More Difficult 

The disposal of liquid wastes 
presents a very complex problem. 
In this category fall the radioactive 
drainage from laboratory sinks, the 
liquid waste from bench scale and 
pilot-plant, and metallurgical equip- 
ment that is usually radioactive. 
The methods of handling liquid 
wastes consist of evaporation, ion 
exchange, flocculation and _filtra- 
tion, and _ solidification. 

The problem of liquid waste dis- 
posal becomes increasingly impor- 
tant at production sites. It has be- 
come common practice to store the 
wastes in buried steel or concrete 
tanks, whose construction costs 
range from twenty-five cents to 
two dollars per gallon of waste. 
These tanks, however, are always 
subject to rupture and it is incon- 
ceivable that they should be suf- 
ficiently corrosion resistant to last 
indefinitely. At the Hanford Atomic 
Laboratories, the semi-arid condi- 
tions have so dried the soil that 
appreciable quantities of liquid 
may be added before the liquid 
penetrates to the water table; the 
How of the underground water is 


Scene at Floyd Bennett field, Brooklyn, as steel drums contain- 
ing radioactive waste from Brookhaven National Laboratory, 
Upton, N.Y., are taken aboard an LST for burial at sea. 
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so slow that it takes months to years 
for the water to flow from the dis- 
posal site to the river. 

In areas where there is not a 
large amount of space for burial 
available, and with the realization 
of the high cost of storage, it be- 
comes evident that the bulk of the 
waste material must be reduced 
considerably. The most widely 
used technique for concentrating 
the liquids is the process of evap- 
oration. A typical primary evapora- 
tor consists of a steam chest, sepa- 
rator chamber, overhead condenser, 
constant head feed tank, and con- 
trol instruments. The vapor and 
entrained liquid leave the steam 
chest via a centrifugal separating 
section and enter the separator. 
The entrained liquid is caught in 
this chamber where natural circu- 
lation returns it to the steam chest. 
The vapor passes through the sepa- 
rator vapor space and is more 
completely deentrained by a centri- 
fix scrubber. The vapor is then con- 
densed in the triple-pass surface 
condenser and returned to a storage 
tank for monitoring, 

A wide range of floceulating 
agents is in use but the decon- 
tamination process is not as ef- 
ficient as in other methods. The 
advantages of the process are low 
cost, the ability to handle a wide 
range of solid content in the feed, 
and the production of a waste floc 
volume which is relatively inde- 
pendent of feed solid content; 
however, after careful study it has 
been concluded that as a method 
for handling high level wastes, floc- 
culation is unsatisfactory. 


National Laboratory 


At Hanford, ion exchange is an 
important process for the disposal 
of low intensity wastes. The wastes 
are pretreated by passing through 
a bed of calcium carbonate to ad- 
just the pH to the range of five to 
nine, which is optimum for mini 
mum leaching of the soil and for 
maximum ion exchange capacity 
for those ions of most concern. The 
wastes contain radioactive ions at 
very low concentration. The most 
hazardous ions, cesium and stron 
tium, are retained by ion exchange 
in the soil. An installation of this 
type is used until the ion exchange 
capacity of the soil is exhausted 
with respect to the cesium and 
strontium. Sodium, nitrate, and 
ruthenium move through the soil 
more rapidly than other contami 
nants and act as leaders to predict 
the time of appearance a more 
hazardous ions in the ground 
water. As the concentration of ce- 


sium or strontium reaches one- 
tenth of the maximum permis 
sible concentration for drinking 


water, the site is abandoned in 
favor of a new one. Higher inten- 
sity wastes are scavenged to as low 
a concentration of hazardous ions 
as possible and then are distributed 
uniformly throughout a trench in 
such a quantity that significant 
amounts of the liquid never reach 
the water table. 

All these solutions are working 
satisfactorily at present, but it 
is evident that there are many un- 
known factors concerning the jang- 
term movement of radioactivity 
into the ground water, Much work 
must still be done on this problem, 


Brookhaven National Laboratory 


Burial of highly contaminated heavy machinery from chemical 
separations plant at Hanford. Cost of decontamination plus 
repair would exceed replacement cost. 
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Solids 

As was previously stated, the 
problem with solid waste disposal 
is not the high activity but the 
large bulk of material involved, At 
Los Alamos, burial is the method 
chosen, because of the large 
amount of arid land with soil and 
rock conditions such that one need 
not fear seepage into underground 
water supplies. The material is 
usually placed in pits in sealed con- 
tainers, and a record is kept of the 
location in the pit of each load of 
material, 

At Brookhaven the situation is 
somewhat different, and the most 
practical method is to concentrate, 
package, and transport all except 
low level wastes to a shipping port 
where they are loaded aboard an 
LST and finally dropped overboard 
into 7500 feet of water some 150 
miles from shore. Concentrated 
wastes are mixed with Portland 
cement so that they set to a mortar, 
and the activity is thus made less 
mobile. 

At Argonne, to reduce the high 
cost of storage, all combustible ma- 
terial is put through an incinerator 
which reduces the waste to radio- 
active gases and ashes. The gases 
are serubbed and filtered before 
discharge, and the ashes are col- 
lected and stored with the non- 
combustible waste in a storage area 
consisting of concrete lined trench- 
es with removable wooden covers. 
The bins in which they are stored 
are of such a size that eventually 
they may be covered, loaded on 
railroad cars, and shipped to a 
national graveyard if one is eventu- 
ally set up. 


Disposal At Sea 

The large quantities of water 
needed to dilute strontium and 
cesium isotopes is the greatest 
drawback to disposal of radioactive 
wastes at sea. It requires 2.6 x 10° 
cubie miles of water (about five per 
cent of the entire world ocean 
volume) to dilute strontium-90. 
Glueckauf at the Geneva Atoms 
For Peace Conference suggested 
that strontium and cesium be sep- 
arated out and stored separately. 
The remainder of the waste would 
then be stored in tanks for thirteen 
years and then discharged at sea. 
The only problem here is that this 
separation must be extremely quan- 
titative, since leaving as little as 
0001% of the strontium-90 with the 
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Concentration of wastes through evaporation of excess water has saved millions of 
dollars at Hanford by reducing the number of storage tanks required. Part of evapora- 
tion equipment is seen here. 


other activity will cause the storage 
requirement to be raised about a 
century. 

There is no information available 
regarding the amount of diffusion 
of radioactive particles in the ocean 
and there is always the danger that 
these particles could become con- 
centrated at one particular location 
and thus endanger both human and 
marine life. 


Future Refinements Necessary 
Improvement in waste disposal 
practices is being sought in several 
areas. There has been much written 
about the feasibility of using fission 
product wastes for industrial pur- 
poses, so that their radioactivity 
could be put to some advantageous 
use; however, this does not elimi- 
nate the problem of final disposal 


after the material is no longer in- 
dustrially useful. There has also 
been much research concerning a 
new method of changing reactor 
heat to electricity and eliminating 
many of the heat dissipation prob- 
lems. Another improvement was re- 
cently proposed at Hanford, where 
it was found that radioactive solids 
could be encased in a gel-like sub- 
stance instead of using costly steel 
tanks. 

The methods for waste disposal 
now in operation have proved satis- 
factory for our generation and have 
aptly protected the public from any 
danger. It is hoped that science will 
find better solutions to the prob- 
lem as the increased use of atomic 
energy creates much larger volumes 
of waste than can be handled by 
methods now in operation. : 


THE CORNELL ENGINEER 


| | | 
: 


CONTROLLED NUCLEAR in the center of the glass torus. The weight of fuel negligible, five gal- 
FUSION “magnetic bottle” results from the lons of sea water can provide as 
(Continued from Page 11 strong magnetic field existing when much energy as about ten tons of 
current flows in the outer metal coal, economic considerations will 
tight container for the deuterium torus. favor large power plant installations 
gas and as an insulating wall be- The apparatus, glass torus, metal larger than any now known. The 
tween the gas discharges and the torus and iron core but not the sol- major cost of power will then be 
metal torus surrounding the glass. enoid winding, had been yielding transmission, Completely new trans- 
This second torus of aluminum or “pinches” of six million ‘degrees mission systems will have to be ex- 
copper serves as the primary of a centigrade which lasted for a few ored. Perhaps induced fields will 
transformer. The deuterium gas millionths of a second before the used for short distance transmis- 
within the glass acts as the second- plasma broke away from the bottle — sion and electromagnetic radiation 
ary of this transformer, Around the and slammed against the glass wall. for longer distances, 
metal is a solenoid winding which The British have recently made With unlimited power, seawater 
produces an axial magnetic field somewhat of a breakthrough by in- can be purified and used to irrigate 
about the deuterium to keep it stalling the solenoid winding which — the vast stretches of arid land in 
from distorting and twisting during yas suppressed distortions in the the world. The increasing problem 
a “pinch.” Inserted through the pinched column of plasma long — of overpopulation in the world will 
torus is an iron core which im- — enough to produce a pinch of five then be solved. 
proves the transformer coupling be- million degrees centigrade for five Perhaps controlled fusion will 
tween the metal primary and the — thousandths of a second. even yield a power plant capable 
q deuterium secondary, But this must be regarded as a. of propelling large payloads of men 
‘ Deuterium gas is fed into the minor accomplishment toward con- and equipment into outer space for 
; glass torus where a relatively small trolled fusion when it is realized exploration. 
current ionizes it into negative that plasma must be held together At present controlled fusion is 
electrons and positive protons. The for seconds at temperatures twenty only a scientist's dream. A dream, 
j ionized deuterium is commonly re- times those obtained thus far in however, which they believe some 
ferred to as plasma. An extremely order to obtain a self-sustaining day can be realized, Until that day 
large current is fed into the metal deuterium fire. Larger equipment arrives, it remains the promise of 
{ primary resulting in a large in- of better design will have to be de- tomorrow 
t duced current in the plasma, thus veloped. This will take a great deal 
raising its temperature to five or of time and money. NUCLEAR TECHNOLOGY 
cause no refractory could possibly Unlimited Power to Bring Changes 
withstand such temperatures, sci- The era of fusion power will reserved, sincere and, as those stu- 
. entists have had to resort to a change many of our present con dents and colleagues who associate 
“magnetic bottle” which pinches cepts and solve some of our present with him realize, inspiring manner 
the plasma into a narrow column problems With the cost, size and had the following to say on Cor- 
nell’s nuclear program: 

“The aim of the College in devel 
oping courses and laboratory facili 
ties is to provide a comprehensive 
program of instruction in this field 
Interested students from any of the 
Schools of the College are offered 
the opportunity to learn the funda 
mentals of nuclear technology. In 
addition specialized and advanced 
courses in many phases of nuclear 
engineering are available or are 
planned. For example, reactor phys- 
ies—the physics of reactor cores 
receives considerable emphasis in 
our planning, and especially in ex 
perimental reactor physics we 
intend to offer a more thorough 
training than is planned at most 
other universities 

“The dual-core reactor now under 
design will be the heart and focus 

of the entire program, and will en 

rich and support both introductory 

An early Perhapsatron. Primary windings and iron cores used to heat the deuterium ; 

gas are shown around the discharge tube. Researchers are attempting to heat the gas and advanced laboratory work. It is 

to temperatures of about a hundred million degrees, and at the same time confine it in fact an indispensable facility for 

in the tube for sufficient time to allow fusion reactions to take place. A major research the strong ys os ational program 
effort is study of the “Pinch”, which utilizes electromagnetic forces to pinch the gas : ' 4 “ Prog 

toward the center of the tube, thus compressing and heating it. Cornell is developing 
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Hydrogen 


Deuterium 


Trilium 


Hobert Franson 


Shown here are schematic representations 
of Hydrogen and its isotopes. 
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ENERGY AND 
THE ELEMENTS 


Yasha Yavitch, B.M.E.°28; M.M.E. °33 


Since the day man first started 
living on this earth, he has been 
searching for methods to ease his 
burdens and provide more comforts 
for himself. His search has centered 
primarily around the utilization of 
the elements of his environment to 
yield energy—energy which his body 
was unable to provide to carry out 
the dynamic conceptions of his 
mind, Almost every major advance 
in his existance can be traced to a 
discovery of a new way to get more 
energy from the ninety odd ele- 
ments that make up this planet. 

Man’s first discovery, and prob- 
ably his greatest, in this search was 
the secret of fire. Fire is the fusing 
of the element carbon with the ele- 
ment oxygen quantitatively ex- 
pressed by the equation: 


q+C+0,-CO, + 14,600 Btu, lb. 


The “q” term is the ignition or 
kindling temperature required to 
initiate the fusion 

Soon after this initial discovery, 
man domesticated animals, Using 
the energy of the sun, he raised hay 
to feed his horse or burro which 
in turn provided the power neces- 
sary to . some of his chores. 

These primitive sources of en- 
ergy sufficed for thousands of years 
until man discovered that he could 
burn solids and liquids that had 
stored some of the sun's energy in 
them millions of years before and 
use this resulting energy in heat 
engines, These devices, most no- 
table among them being the in- 
ternal combustion and steam en- 
gines, multiplied the power at his 
disposal a thousand fold and thrust 


by 


him into an accelerated period of 
scientific and technological achieve- 
ment. 

However, having developed such 
machines, we today find that we 
have built a civilization upon them 
which has an insatiable thirst for 
energy. A thirst increasing at such 
a rate that in a hundred years we 
will be using 1000 times as much 
energy as we use today. At this rate 
our oil reserves would last only a 
few months and our coal reserves 
only a few years. 

Realizing this impending danger, 
we have been intensively reinvesti- 
gating the elements around us in an 
effort to find new energy sources. 
This new search has already 
brought about the employment of 
nuclear fission as an energy source 
and portends to make available 
even greater energy sources in the 
near future. 


Fission Is Inadequate Power Source 

In the fusion of carbon with 
oxygen with the resultant meagre 
liberation of heat, we are fusing 
atoms to form a new atom. The re- 
sult is a rearrangement of the 
atoms’ electrons. This superficial fu- 
sion results in superficial heat re- 
lease. This type of fusion is the art 
of the chemist. The chemist con- 
siders the atom of any element a 
microscopic entity. 

The physicist, however, has dis- 
covered that the atom is a macro- 
scopic system of protons, electrons, 
and neutrons. To designate an ele- 
ment, say thorium, the physicist 
employs this method: 
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Robert Franson 


Schematic representation of the formation of a Helium atom. 


The number 90 is the atomic num- 
ber; the number 232 is the atomic 
weight; the number 142 is the num- 
ber of neutrons in the nucleus of 
this element. The physicist has dis- 
covered that if he can split this 
atom, a great amount of heat is lib- 
erated. 

The agent which 
nuclear splitting or fission is the 
neutron. The neutron has no elec- 
tric charge and it is not affected or 
influenced by the presence of mat- 
ter. If the neutron comes within a 
distance of about 0.4 * 10°" ,.,, of the 
nucleus, it is subject to scattering or 
absorption. That is, the neutron 
may induce fission. 

The fission process consists of the 


causes this 


division of a nucleus such as ,.U*" 
into two or more heavy fragments. 
The first step is the absorption of a 
neutron: 
n+ U245»U246 

After emission of a captured gamma 
ray, the resultant U* may fission 
into lighter elements. A typic “al ex- 
ample of a a fission is: 

U 2 Ba *** + Kr™ + Sn 

ré nergy 

These fragments produced have two 
important properties, kinetic energy 
and radioactivity. They ar e highly 
unstable and decay ri idioac sted ‘ly by 
a chain of beta and gamma ray 
emissions. Thus, in the production 
of power by fission, radioactive 
waste disposi al becomes a problem, 
far greater than the problem of ash 
disposal in the chemical fusion re- 
actor. Added to this there is always 
the danger of an accident releasing 
great amounts of dangerous radio- 
activity. : 

Is fission natural? Does nature be- 
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have in this manner? How does the 
sun produce it’s Cnormous heat en 
ergy? In trying to answer these 
questions we come to the conclu- 
sion that fission is a freak, uncom- 
mon in nature, requiring very spe- 
cial conditions for its occurrence. 


Fusion Is Ultimate Answer 


Thus to meet our tremendous 
energy requirements of the future 
we must resort to fusion. But fusion 
of nuclei, unlike fusion of atoms, 
presents great proble ms. The most 
simple element is hydrogen. It is a 
proton with an orbital electron. The 
proton is positively charged and of 
mass one. The electron is negatively 
charged and of mass 1/1836, This 
atom is capable of undergoing beta- 
decay. Under such action the hy- 
drogen atom becomes a neutron. 
If the ye comes within a dis- 
tance of .4*10'",,,. of the hydro- 


ABOUT THE AUTHOR 
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mechanical engineering degree from 
Cornell in 1928. Upon graduation he 
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for a MME which he received in 
1933. Since then he has worked for 
a number of firms including General 
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engineer. In 1950 he worked on an 
A.E.C. project, Fernald Area, Ohio. 
He is a member of the National So- 
ciety of Professional Engineers, the 
Society of Military Engineers and the 
Association of University Professors. 


gen nucleus is it absorbed by the 
proton and the result is deuterium, 
according to: 
H+n-D 

Thus deuterium is an atom consist 
ing of a proton, neutron and an 
orbital electron. It is a legitimate 
atom and should be included in 
period one of the chemical periodic 
table. 

The next element consists of a 
proton 
orbital electron; it is of mass three 
and is known as tritium, 

Din-T 
This again is a legitimate element 
and should enter the periodic table 
The next element is composed of 
hydrogen and deuterium, HD. It is 
of mass three and has two orbital 
electrons. 

When nature fuses 
with deuterium, the result is D,, a 
cording to: 


and two neutrons with an 


deuterium 


D+D—-D 
This is exactly what goes on in the 
sun—nature’s fusion reactor. 

The physicist as yet has not de 
vised a language for his nuclei. He 
represents helium as ,He'. We say 
that Helium is the result of fusion 
of deuterium. Helium in turn will 
fuse with Deuterium to form Lith 
ium, D,. Other deuterium fusion 
reactions are: 

D,+T-+D,T an isotope of lithium 
D.+D,+D.--D, carbon 

D, + D-+D, nitrogen 

D.+D--D oxygen (,O'*) 

and water HL +D,-H.D, 

The fact that deuterium was found 
in water merely indicates that some 
of it has not yet fused with hydro 
gen 


(Continued on Page 42) 
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ammonia synthesis plant. The 


YOUR ENGINEERING CAREER 


wih INGERSOLL-RAND 


Seven electric-driven Ingersoll Rand reciprocating compressors totaling 21,900 horsepower ore at work in this large 
units in the foreground compress mixed gases to more than 12,000 pounds per square inch. 


Here's What Compressor Engineering at Ingersoll-Rand 


can mean to you... 


DAY, air power is one of the industry's 
ae vital requirements, Compressed air 
and gases are the “breath of life” to chemical 
and process industries, refineries, power 
plants, steel mills, manufacturing plants, 
mines and all types of construction jobs. 
Hence, compressor and blower engineering 
offers an exciting and ever-expanding field of 
challenging opportunities that are virtually 
industry-wide, 


Ingersoll-Rand is the world’s largest man- 
ufacturer of air and gas compressors and 
Turbo-Blowers — supplying over 1000 differ- 
ent sizes and types, ranging from 2 hp to 


17,250 hp, in pressures from vacuum to 
35,000 psi. 

Ingersoll-Rand also manufactures pumps, 
rock drills, diesel and gas engines, vacuum 
equipment, blowers, air and electric tools 
and specialized industrial machinery as illus- 
trated at the right. These products require 
engineering know-how in their design, manu- 
facture and field application. 

If you are looking for a leadership career 
with long-range job security and excellent 
opportunities for advancement, you'll find 
it at Ingersoll-Rand. For further details, con- 
tact your Placement Office, or write to 
Ingersoll-Rand, 11 Broadway, New York 4. 


OPPORTUNITIES for ENGINEERS NOW AVAILABLE: 


© Sales Engineering 


© Design Engineering 


711 


Production Engineering 


© Business Engineering 


Ingersoll -Rand 


1) Broedwoy, New York 4, 


also means 
LEADERSHIP 
in 


Centrifugal Pumps 


Rock Drills 


Diese! & Gas Engines 
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Chemical progress is autoclaves, test tubes, distillation towers 
. . . hydrocarbons, heterocyclic compounds , . . processes, 
polymerizations, products. 

But mostly, chemical progress is thinking .. . men think- 
ing. Little men, big men, medium size men. . . in lab coats, 
business suits, overalls .. . all of them, always, thinking. 
Thinking up new products . . . new ways to make chem- 
icals and new ways to use them. Thinking up more comfort, 
more convenience, better health, for everyone. 

Always, the old things have to be improved, and the new 


KOPPERS 
CHEMICALS 
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things have to be proved. It takes more thinking. The think- 
ing never stops. And so chemical progress never stops. It's 
that way at Koppers. 


You can be one of these men, think- 
ing. You can create some of the chem- 
ical progress that's made at Koppers, 
The products are many . . . the oppor- 


tunities myriad, Consider a career 


with Koppers; send the coupon today. 


Koppers Company, inc. 
Industrial Relations Manager 

| Dept. C-58, Koppers Building 
Pittsburgh 19, Pennsylvania 


| Please send the 24-page brochure entitled “Your Career at Koppers.” 


. \ 
i 
: 
} : 
KOP | 
PERS || 2 
| 
+ 


trying to catch the 


better forget it! 


No engineering position 
worth getting 

can possibly offer you 

a “free ride”. 


The old rules still apply: 

a successful career 

depends on the amount of 

ability you have 

and on the capacity of a company 
to make good use of that ability. 


Sikorsky helicopters 

have amply demonstrated 

our capacity 

for putting engineering talent 
to constructive use. 


They are the most versatile, 
most widely used rotary-wing aircraft 
in the world today. 


For factual and detailed information about careers with the 
world’s pioneer helicopter manufacturer, write Mr. Richard 
L. Auten, Bridgeport Personnel Department. 


= 


(=) AIRCRAFT 
One of the Divisions of United Aircraft Corporation 
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CREATIVITY 
and PRODUCIBILITY 


Basic research has been described as ‘‘a search for knowl- 
edge, unfettered by production demands." At Aveo, we 
realize that fundamental new ideas cannot be programmed 
in advance to fit the needs of even the highest priority 
schedule. There will always be room here for this kind of 


basic creative work. 


Yet, as an industrial research operation, we want to 
realize the material benefits that have historically resulted 
from scientific breakthroughs. Economic common sense 
and national security require an industrial research struc- 
ture that can transform the idea in a scientist's brain into 


workable, useful hardware. 


We see nothing inconsistent in the pursuit of new products 
simultaneously with the pursuit of new ideas—and doing 
both under the same roof, Rather, we feel that the con- 
tinuous feedback resulting from close association of basic 
research people, applied scientists and engineers, test 
engineers and product engineers does as much for creativ- 
ity as for producibility. And America’s future depends 


upon a good supply of both. 


Robert D. Grange, 


Manager, Prototype Development Department 


Aesearch & Advanced Development 


Pictured above is our new Research and Development Center now 
under construction in Wilmington, Massachusetts, Scheduled for 
completion this year, the ultramodern laboratory will house the 
acientific and technical staff of the Aveo Research and Advanced 
Development Division, 


Avco's new research division now offers unusual and exciting 
career opportunities for exceptionally qualified and forward- 
looking scientists and engineers. 


Write to Dr. Rt. W. Johnaton, Scientific and Technical Relationa, 
Aveo Research and Advanced Development Lirision, 


20 South Union Street, Lawrence, Massachusetts, 
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SCHOOL OF ENGINEERING PHYSICS 
CLASS OF 1958 


1. Haynie, Charles A.; 2. Currie, Douglas G.; 3, Chester, Mrs. Marilyn; 4. Feinleib, Julius M.; 5. Goldberg, David; 6. Borden, Stephen; 7. Kirk, 


4. Djiorup, M.; 9, Moran, Lawrence 10. Pollock, Stephen M.; 11. Price, Harvey 12. Wise, Glenn; 15. Seudder, Henry 


SCHOOL OF CIVIL ENGINEERING 
CLASS OF 1958 


* 


1. Kisinwer, Richard H.; 2. Halae, Harry EB; 3. Emerman, Stephen J.; 4. Scheinuk, Arthur “Jack” Jr; 5. Bullock, Paul; 6. Rocklein, George W.; 7 
K. Dohn, Hower BH; & Kraus, Gordon I 10. Gorman, Jeffrey; 11. Lauck, William; 12. Baier, H. Gordon; 15, Burke, William P.; 14. Naismith, James P 
Gardner B 16. Sarna, John I 17. Sahn, Martin H.; 18, Spicher, Robert G 19. Hardt, William F.; 20. Parazynski, John B.; 21. Chacon, Lais; 2 


25. Guillermety, Herman L.; 24. Shah, Navin; 25. Shapleigh, William M.; 26. Schultz, Alan H 27. Swigert, Harry M 28. Kneen, Phillip H.; 29 
‘ Ir; DO. Shigekane, Hiehard A.; 31, MeCooey, Everett D. Jv; 92. Lamb, Gilbert K.; 35, Heineman, Duane T.; 34. Jarvis, Richard L.; 35, Greenberg, Donald P.; 


- 


4. Davis, David F.; 37, Werninek, Lionel RL; 38, Kelly, John V.; 59. Trapani, Robert J.; 40. Mayer, Richard J.; 41. Fine, Jerome; 42. Schwarz, Carl W 


Hichard H 


F ine 


Edward 


Melvyn S.; 
15. Collins, 
errer 

Strickler, 


43. Crane, 
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SIBLEY SCHOOL OF MECHANICAL ENGINEERING 
CLASS OF 1958 


1. Forde, Philip L.; 2, Fiala, Dennison F.; 3. Howes, Bradford R.; 4. Burdick, Richard, 5. Boyd, Harry EB. Jr; 6. Brandenburg, Richard G.; 7. Sehlein 
William J.; 8. Ginsberg, Allen 8.; 9. Maple, W. Chester IL; 10. MeLean, George 5.; 11. Chapman, Clayton N 12. Moutousx, Charles § 13. Ouasta 
Robert F.; 14. Kesting, Donald A.; 15. Gosse, Robert D.; 16. Bradley, Perry EF. Jr; 17. Miller, Louis W Is. Paulson, Henry ¢ Il; 19. Blakely 
Roger W. Jr.; 20. Blakely, Peter D.; 21. Ramsey, S. Paul; 22. Brout, Donald B.; 235. Wolberg, John K.; 24, Weishord, Gilbert; 25, Peddie, Harrison 
Jr.; 26. Seymour, William H.; 27. Haggart, David; 25, Fitz-Patrick, Jeremy J 20. Ginsberg, Ronald; 30. Keane, William; 31, Miller, Paul M 12 
Blair, Charles H.; 33. Scudder James F.; 34. Valdes, Gustavo; 35. Bayer, Robert 1 44. Abell, Richard §$ 17. Vant, Edgar H. Jr i. Marcus, Bruce 
9. Hallam, Alfred P.; 40. Johnson, Ross W.; 41, Hauser, William ¢ 12. Beckwith, Kodney I 43. Spurney, Petr I 44. Spehalski, Hiehard J.; 
45. Suter, Albert E.; 46. Knight, Charles F.; 47. Jenner, John M.; 48, Beck, Bruce C.; 49. Naylor, Robert P.; 30. Allman, Richard; 51. Smith, James 
52 


. Klein, Eugene K 


53. Melton, Harry C 54. Walker, Ewing S.; 55. Ralston, Douglas F.; 56. Patterson Albert A.; 57. Nostrand, J. W.; SH. Mackay, Donald M 
59. Allport, Walter I 60. Gold, William R.; 61. Weinberg, Langston; 62, Papenfus, Smott M.; 63. Mil Stephen V 64. Carpenter, William § 
65. Silver, Leonard R.; 66. Griffing, Brandt M.; 67. Mace, Martin T.; 68, Kreuttner John M 69. Whitney, George 70. Nixon, Clyde C 


71. Austin, Theodore 72. Korn, Michael G.; 73. Dak William P.; 74. Lewis, Seott ¢ 75. Gundel, Walter D 76. Staley, Rolert W 77. Lavwe 


Douglas A 74. Tregurtha, Paul 79. Abrams, Harold M Goximan, Heng 4 M1. Abrams, David; 52. Macla Joba ¢ 83. Keller. KR. Davidean 
Jr.; 54. Koapp, J. Edward; 85. Slater, Fdward; 86. Biddulph, B.; 87. Klein, Robert; 55, Saks, Gerald 89. Snyder, Bernard J 
Paul M ul lodreas, Neil 92, McLean, Ephraim 93. Arnaud Donald M 04. Welsh, Kobert I 95. Fersing, Jan 06. Shambarger, Haward 
M.; 97. Broadhead, James I 94. Link, George; 99. Loeser, David K.; 100, Laden, Steves 101. Sehubucker, James M 102. Vaetow, Herman Ff 


103. Moeller, Richard 104. Moser, Philip B.; 105. Peledy, Charles FP. Jr 106. Crimi, Peter; 107. Sherwood, Koger M 108. Schneider, N. Ir 
109. Welch, Perry Rose Vincent H Moore, Daniel W 112. Rothmann, Charles P 113. Siewel, Mes. Carole B.; 114. Mohler, JoAnn 


115. Ficht!, Ronald; 116. Andrews, Thomas M.; 117. Aron, Peter A 
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HYDRAULICS IN YOUR FUTURE 


manufacturer of home | pliances 
output, improved quality and 
by lining: 


spindles for food mixers 


severt individual jobs on 
beater 


power, and on 
duction Find out yaraulics 


fit into your future. | 


DENISON 
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 ,, another example 
pressed, the spindles advance step-by 
<a until finished. These a 
neering Division, American Brake Shoe 
1218 Dublin 'Rd., Columbus 16, Ohio. 
Shearing Four Slots... Trimming Chips... Pressing Hopper-Fed Sleeve 


“I’m in the business 
and I know...” 


“Not too long ago I was in the same situation you 
fellows are in now. Senior year and the big de- 

cisions. What am I going to do with my education? 

What am I going to do for a living? 

“Well, I talked to a number of people and did as 
much letter writing and looking around as I could. ss 
The way I figured it, I wanted opportunity ...a fair ert Hien) 
chance to put my capabilities to work and to be P . 
recognized for what I could do. Of course, | wanted 
to be well paid, too. It all seemed to add up to the 
aircraft industry ... and to me it still does. 

“In the space of just a few years I've worked on 
quite a few projects, important projects that some 
day may mean a great deal to this country. They 
sure meant a lot to me. And I wasn't standing still 
either. My salary and my responsibilities have in- 
creased with each promotion. That means lots of 
challenges, new and tough problems that we have to 
solve, but that's the way I like it. So, if you want 
some advice from this “old grad,” choose the aircraft 
industry. It's the wisest choice, I'm in the business 
and I know.” 


robably no other industry in America has grow 
San fast and advanced so far in a short time as has 
the aircraft industry. And yet there is no limit to 
how far man’s inventiveness and imagination can 
push the boundaries. Radical new concepts that 
would have been unthought of just a few years ago 
are the drawing-board problems of today. 

Truly aviation is still in the pioneering stage, and 
one of the leaders is Northrop Aircraft, which has 
been making successful contributions to our 
nation’s defense for over 18 years. Projects such as ‘s 
the Snark SM-62, world’s first intercontinental 
guided missile, have identified Northrop as a suc- 
cessful pioneer. And new aircraft such as the super--~ 
sonic, twin-jet T-38 advanced trainer are maintain- 
ing this reputation. 

Let us tell you more about what Northrop can 
offer you. Write now, regardless of your class, to 
Manager of Engineering Industrial Relations, 
Northrop Division, Northrop Aircraft, Inc., 103 
East Broadway, Hawthorne, California. 7 


NORTHROP 


A Division of Northrop Aircraft, Ine. 


BULL DERS OF THE FIRST INTERCONTINENTAL GUIDED MISSILE 
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CORNELL SOCIETY OF ENGINEERS 


NEW YORK 17, N.Y. 


107 EAST 48TH STREET 1957-58 
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17 Elm Street, Morristown, N.]. 

DANIEL M. LAZAR, C.E. ’29 Executive Vice-President 
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STEPHEN D. TEETOR, C.E, ’43 Secretary-Treasurer 
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Regional Vice-Presidents: 
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“The objects of this Society are to promote the welfare of the College of Engineering at Cornell University, 

its graduates and former students, and to establish closer relationship between the College and its alumni.” 


THE PRESIDENT’S MESSAGE— 


MEN STIL 


Several months ago in this space I had a few words to say under 
the heading Men Wanted Those words constituted a plea for 
greater participation on the part of you who read this page in the 
general area of community affairs, That need still exists, and will 
become increasingly urgent as the complexity of our lives increases these efforts to good effect. 
I trust | may be forgiven for calling it again to your attention, I For the past several years this Society has invited a number of 
am reminded of it at this time of year especially, when your Society accepted candidates to its annual meeting to meet Dean Hollister 
and to learn from him about Engineering at Cornell. Of those 
attending these meetings, the proportion actually entering Cornell 
has run consistently a third to a half higher than the usual propor- 
tion of accepted applicants who actually appear for registration 
This year, similar steps have been taken by the local branches 
of the Society in Boston and Philadelphia, and it is fully expected 
We expect to expand this 


L WANTED 


juniors from high schools all over the country are brought to Ithaca 
for indoctrination is an attempt in the direction of solving this 
problem, and it has been highly successful. Secondary schools 
chairmen of the various local Cornell Clubs have supplemented 


is in the process of organizing itself for the coming year’s activity, 
Volunteers are wanted to assist in operating the affairs of the 
Society, If you are willing to assist, to give us the benefit of your 
suggestions, to take any sort of active part, let me know, Good 
men are always welcome, and there are never enough to carry out 
all the projects we should like to accomplish 
There is another level where good men are constantly being that the results will be equally good 


Regardless of what you have heard about the difliculty of activity in future years. 
There is still work to be done on this project, and you can help 


Not every worthy applicant lives near enough to be invited to an 


sought 
getting into college nowadays, well-qualified applicants are stull 
wanted, That statement may need some amplification, It has been 


the custom for a number of years for secondary school students to annual meeting. Few can avail themselves of the opportunity 
apply to several colleges for admission in order to be sure of getting offered by “Cornell Day”. Sull fewer find it possible to travel to 
at least one acceptance, The most desirable applicants are most Ithaca on their own, to see for themselves what the place is like 
apt to be accepted wherever they apply, with the result that they and what it has to offer 

If you are willing to spend a little time with the boys in your area 


find themselves with a considerable freedom of choice by the time 
the end of secondary school approaches 

Phe Engineering College at Cornell is perhaps especially fortu- 
nate in comparison with other institutions in the matter of selection 
of and by these highly-qualified applicants. Nevertheless, there are and your University. If you can get together a group of Engineer- 
every year a number of students who have been accepted at Cornell ing alumni who are willing lo organize a more formal presentation 
Cornell may be a it may be possible to obtain a speaker from Ithaca to help the 
count on the officers of your Society to 


who may be considering Cornell and with their parents, answering 
questions, explaining the Cornell tradition and telling them of the 
opportunities we have to offer, you would be helping your College 


who ‘ to goer whe In any given Cian 
second or third choice; there may be a family tradition centered cause along. You may 
help in any way they can 

Men are still wanted. Good men. You can help get them for 
us, and in so doing, help Cornell 


on another school, or the traditions and manifold advantages of a 
Cornell education may not have been put before the applicant 
with sufficient emphasis 

Phe annual “Cornell Day” in the spring, when a number of 


Roscoe H. 
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ALUMNI 


ENGINEERS 


Peter Antonelli, ME ‘19, is in La 
Paz, Bolivia, to act as project man 
ager and consultant to the Bolivian 
mining industry and to evaluate in 
vestment opportunities there, Since 
graduation, Mr. Antonelli has 
worked continuously for Ford, 
Bacon, and Davis, Engineers. His 
work has involved large scale ¢ 
gineering surveys, economic studies, 
and construction of industrial 
plants, oil properties, and light and 
power plants. He has also worked 
on mining, sugar, water supply, and 
natural gas projects both in the 
United States and in foreign coun- 
tries. 


Lawrence S. Waterbury, CE ‘19, 
is a recognized authority on the 
subject of highways, He has a back- 
ground of many years of engineer- 
ing experience in ‘this field. Recent- 
ly, he was one of twelve experts to 
be asked by the Engineering News 
Record to express an opinion on the 
subject, “Should the Federal Gov- 
ernment reimburse states and toll 
authorities for roads on the inter- 
state system already built to re- 
quired standards?” 


Robert H. Bahney, ME ‘17, has 
retired as chief engineer at Repub- 
lic Steel Corporation. Mr. Bahney 
had been with Republic Steel for 
his entire business career of forty 
years, 


John Mitchell, ME ‘48, is now 
assistant to the president of Milton 
Roy Company of Philadelphia, 


manufacturers of controlled volume 
pumps and chemical feed systems. 


John Mitchell 
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Frosh 


Albert E. 
Albert E. Frosh, CE ‘10, has re- 


tired after forty-six years as an en- 
gineer and government employee. 


He has been connected with the 


Ordnance Ammunition Command 
and Joliet Arsenal since 1940, From 
1940 till 1945, he was chief engi- 
neer for Sanderson and Porter, 
contractors who designed, built, 
and operated Elwood Ordnance 
Plant, now the Elwood Unit of 
Joliet Arsenal. Since 1947, he has 
held top posts at the OAC and its 
predecessor organizations at the 
Joliet ammunition headquarters 
For several years he has been the 
principal negotiator for all OAC 
contracts and special assistant to 
the OAC commander. Friends at 
the OAC held a testimonial dinner 
for him January 4 


Creed W. Fulton, ME '09, has 
become vice-president in charge of 
the Philadelphia district of The 
Work-Factor Co., 
consultants and industrial engineers, 
The company has developed pre 
cise time-study standards for indus 
trial production and offers consult 


management 


ing and management services for 
business and industry. 


John Dickey Lincoln, ME '24, is 
now with the Mount Vernon, Ohio, 
division of Continental Can Com 
pany He is prese nitly active in the 
development of a new product for 
the company made of plastic and 
fibre glass combinations which will 
combine great strength with light 
weight. 


ME ‘99, is 
Hunt 
Engineers and lives in Chicago, Hi 
In 1944, at the age of sixty-seven, 
he retired from the Rock Island 
Railroad after 38 years of service, 
where he had been assistant to the 
general superintendent of motive 


George 8. Goodwin, 
now an inspector with W 


power. Soon afterwards he joined 
the newly-formed railway supply 
division of Reynolds Metal Co, and 
became assistant manager, In 1946 
he joined the Transportation Re 
search and Development Command 
of the Transportation Corps of the 
US Army. For ten years he was a 
project engineer, first in Brooklyn 
and later at Ft. Eustis, Virginia 


Charles W. Egbert, ME "36, has 
been named manager of applica 
tions for York Corporation, a sub 
sidiary of Borg-Warner, Mr, Egbert 
joined York Corporation in 1936 
and has held a number of sales 
and engineering positions in’ the 
organization since then 


Harold M, St. John Jr., ME ‘42 
has been appointed as assistant 
general manager of the recently 
formed Sundstrand Turbo Division 
of the Sundstrand Machine Tool 
Company, Rockford, Hlinois. St 
John was formerly manager of 
sales at Sundstrand-Denver, whielr 
he joined 1956. He spent four 
teen years with United Aireraft, 
Hamilton Standard Division, in 
W indsor Locks. Connec tik ut “as a 
Hight test engineer, 
neer, and preliminary design engi 
neer for control systems for turbo 


systems engi 


prop and turbo-jet engines 

At Cornell St. John was a mem 
ber of Tau Beta Pi 
neering society, and Phi Kappa Phi 
honorary educational fraternity, and 
rowed with the Big Red crew. He 
Institute of 
Ameri 


honorary eng 


is a member of the 
Acronautic al Sc and 
can Rocket Society, 


G. Gordon Brode, CE. 3 
a national director of Associated 
General Contractors of 


4, is now 


America 
He just completed a year as presi 
dent of the Ohio Contractors Asso 
ciation. He is also vice-president of 
W. M. Brode Co., railroad end 
highway contractors 


(Continued on Page 39) 
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What will your first assignment be like 2 


At Allied Chemical, you could be working on one of our 
more than 3,000 products... . perhaps in chemicals, 


plastics or fibers. You could be located at one of our 12 


research laboratories, over 100 plants, or many sales 
offices throughout the country. 

At Allied, there are assignments with a future for 
chemists, chemistry majors, engineers (chemical, 


mechanical, electrical). We have prepared a new book, 
“Allied Chemical and Your Future,” which suggests what 
your first assignment might be like. Why not write us for 
a copy today? The Allied interviewer can also answer 
your questions, Your placement office can tell you when 
he will next visit your campus. 

Allied Chemical, Dept. C-3,61 Broadway, New York 6, N.Y. 
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FIFTY 


YEARS AGO 
THE ENGINEER 


The White Steamer was awarded 
first prize in the “dust competition” 
recently held in England at the 
new Brooklands Race track, under 
the auspices of the Royal Auto- 
mobile Club. The most careful 
preparations were made for this 
competition in order that the re- 
sults might be authoritative and 
unquestioned, A 100 ft. section of 
the track was covered with a layer 
of powdered chalk and, after each 
car had made its trial, the track 
was restored to its original condi- 
tion. By means of an ingenious me- 
chanical pacing device, each car 
maintained a uniform speed of 20 
miles an hour. By means of an 
electrical device, a photograph was 
taken of each car at precisely the 
same point and the resulting photo- 
graphs were studied at leisure by 
the Committee. 

The result of this contest official- 
ly confirms the general opinion that 
the White Steamer raises less dust 
than any other car. 

—Advertisement, October 1907 


The report of President Schur- 
man to the Board of Trustees of 
Cornell University, which has just 
been issued, shows that for the year 
ending September, 1907, the total 
number of regularly enrolled stu 
dents was 3523. Of this number 82 
were studying architecture, 466 
civil engineering and 1081 mechan- 
ical and electrical engineering. . . . 
Hitherto students upon graduation 
at the high schools have been ad- 
mitted to the Cornell courses in 
law, medicine, civil, mechanical, 
and electrical engineering, and on 
completion of their professional 
courses have received the profes- 
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sional degrees. President Schur- 
man’s recommendation is that in 
the near future matriculants at Cor- 
nell University shall spend one or 
more years in the study of lan- 
guage, literature, history, econom- 
ics, political science, ete., before 
admission to any professional 


courses of the University. . . . 
~November 1907 


The new five year course leading 
to the degree of Mechanical Engi- 
neer, Which is to be offered to the 
entering class for the first time next 
Fall, is a step in the right direction 
in which Cornell has taken the 
lead. Coming as the announcement 
does, almost at the same time as 
the change to the higher standard 
required for entrance to the Cornell 
Medical College, it emphasizes the 
spirit of broad-mindedness and cul- 
ture which it is the desire of Presi- 
dent Schurman shall characterize 
the Cornell graduate. . . . It will be 
interesting to note how the students 
choosing this new course compare 
in number with those entering the 
regulation four year course, Should 
the comparison prove favorable to 
the new scheme, it is hard to esti- 
mate what the effect will be upon 
the curriculum of the various en- 
gineering schools throughout the 
country; for it is quite likely that 
after the initial step has been taken, 
others will not be slow to follow in 
the steps of Cornell, as she leads 
on to better things.—January 1908 


Soon after the great work of the 
first year of the reign of the present 
Emperor of Japan (1867), the new 
government directed serious atten 
tion to the subject of education, 


CORNELL 
CIVIL & 
ENGINEER 


both common and special, and sey 

eral new schools and institutes were 
established, The College of Engi 

neering of the Tokyo Imperial Uni 

versity had also been originated at 
that time... . The fees to be paid 
to the university by the student are 
of very small amount, because most 
part of the running expenses of the 
University is supplied by the gov- 
ernment, ... —June 1909 


The development of our system 
of general education is the great 
work of our day and generation, 
The wisdom and foresight of our 
statesmen as well as of our edu 
cators is to be tested, is to be 
measured by the promptness and 
effectiveness with which they adapt 
their own ideas, and fit the educa 
tional to the requirements of a 
modern industrial organization, 

At the moment, what is more need 
ed is the awakening of our legis 
lative and executive officials to the 
duties and opportunities of the 
times. It is the fossilized educator 
and the ignorant and unpatriotic 
politician, and the demagogue who 
aspires to lead “labor,” and the 
scientific man with his head in the 
clouds who are most dangerous as 
obstacles to the progress of educa 
tion, of our industries and of the 
nation, toward higher and better 
things. These classes being either 
educate’ and purified, or extin 
guishe:i, we may trust the Ameri 
can people to take full advantage 
of their opportunities and to hold 
a foremost place in the peaceful 
rivalry of the nations Quotation 
of Prof. Rob. H. Thurston, Nowem- 
her 1903 


(Continued on Page 42) 
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The Sibley School of Mechani 
cal Engineering, after many years 
of association with Sibley Hall, has 
moved to its new residence in mod- 
ern, spacious Upson Hall, The op 
eration was completed during 
spring vacation and all staff offices 
and equipment belonging to the 
departments of industrial engineer- 
ing, freshman drawing, machine 
design, and thermal engineering 
were transferred to their new 
quarters, 

Construction on Upson, a gift of 
Maxwell M. Upson 99, was begun 
in the latter part of the fall of 1956, 
and is now fully completed with 
the exception of landscaping and 
the relocation of some equipment 

The Sibley School of Mechani- 
cal Engineering dates from 1870 
when a series of donations from Hi 
ram Sibley resulted in the erection 
of what is now West Sibley. East 
Sibley and Sibley Dome were 
erected in 1894 and 1901 respec 
tively from donations by Hiram W 
Sibley. Plans for the present en 
gineering quadrangle began to de 
velop in 1937 under Dean S.C. 
Hollister and construction of Upson 
became the realization of a twenty 
years ambition 

Sibley Hall will be occupied by 
the College of Architecture, which 
has been holding several classes 
there this past term. After some 
minor alterations, such as the re- 
location of the Architecture Library 
and the refurbishing of Sibley 
Dome, the College expects to uti- 
lize the building completely, East 
and West mechanical labs, located 
behind Sibley, will be used until 
the end of the spring term, when 
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they will either be razed or used 
as studios for the architecture col- 
lege. 

Upson Hall has three wings, the 
north-south wing parallel to Phil- 
lips Hall and devoted to labora- 
tories, the west wing next to Kim- 
ball Hall, providing classroom and 
administration facilities, and the 
east wing housing the Graduate 
School of Aeronautical Engineer- 
ing. The building is the largest on 
the new engineering quad and in- 
cludes several large labs located 
in the basement and over fifty reci- 
tation rooms, The new labs include 
the engine lab, water flow meas- 
uring lab, cold and warm room 
labs, and the two-story thermo lab. 
These labs will provide facilities 
for work with internal combustion 


M.E.’s MOVE 


UPSON HALL 


TO 


engines, turbo generators, tempera- 
ture investigations, instrumenta- 
tion and control, combustion re- 
search, engine component studies, 
methods and production engineer 
ing, gas turbines, and solar radia- 
tion and air flow studies. A large 
portion of the open laboratory floor 
space will be devoted to graduate 
research and fifth-year projects. 
The building also includes a large 
lecture room and a student lounge. 

The aeronautical wing will have 
three levels with the first Hoor de- 
voted entirely to laboratory work 
and including a two story wind 
tunnel. The second level will in- 
clude eight smaller laboratories 
and several darkrooms. All offices 
and classrooms will be on the third 


floor. by L. A. Wheeler, Chemk "62 


Photographs by N. F. Brockmeier 


This Thermodynamics class was one of the first to use the large and well-lighted 
classrooms of the new Upson Hall. 
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KEITH LYNN, B.S.E.E., PURDUE, '52, INVITES YOU TO 


“I’m an Equipment Engineer for Illinois Bell Telephone Company in 
Chicago. Speaking personally, | find Bell Telephone engineering 
darned interesting and very rewarding. But judge for yourself.” 


4 


— a 


“8:30 am. We start at my desk. I'm “10:20 a.m. I discuss a proposed iayout “11:00 a.m. At an interdepartmental 


studying recommendations for additional for the additional central office equip- conference I help plan procedures for 
dial facilities at the central office in sub- ment with Supervising Engineer Sam P. another job I'm working on. Working 
urban Glenview. This is the beginning of | Abate. Since I'll want to see the installa- — with other departments broadens your ex- 


a new engineering assignment for me.” tion area this afternoon, | order a car.” —_ perience and know-how tremendously.” 


§ | 


2:00 p.m. After lunch I drive out to the “3:10 p.m. Then I drive to the office “3:30 p.m. Before starting back to Chi- 
Glenview office. Here, in the frame room, at nearby Skokie where a recent assign- cago, | examine a piece of Out Sender 
I’m checking floor space required by the — ment of mine is in its final stages. Here equipment being removed from the 
proposed equipment. The way our busi- I’m suggesting a modification to the Skokie office. This unit might fit in just 
ness is growing, every square foot counts.” Western Electric installation foreman.” fine at another office. I'll look into it.” 


“Well, that was today. Tomorrow will be different. As you can see, I take 
a job from the beginning and follow it through. Often I have a lot of jobs BELL 
in various stages at the same time. | think most engineers would agree, TELEPHONE 


that keeps work interesting.” 
COMPANIES 


Keith Lynn is one of many young engineers who are finding rewarding 


careers in the Bell Telephone Companies. Find out about opportunities *) 
for you. Talk with the Bell interviewer when he visits your campus. And B 
read the Bell Telephone booklet on file in your Placement Office. ar 
MAY 1958 35 


ow 

| 
| 

| 


COLLEGE NEWS 


AERO ENGINEERING BUILDING 
DONATED BY LEROY GRUMMAN 


Leroy K. Grumman, founder and 
chairman of the board of Grumman 
Aircraft Engineering Corporation 
of Bethpage, L.1., has made a gift 
of $500,000 to Cornell University, 
it was announced by Deane 
W. Malott, Cornell president. The 
fund will be used for a new build- 
ing for the Graduate School of 
Aeronautical Engineering, which is 
now in the initial stages of con- 
struction, and which will provide 
exceptional facilities for study and 
research in aeronautical science and 
technology, 

Mr, Grumman, who received his 
degree in mechanical engineering 
at Cornell in 1916, is a Trustee of 
the University. The gift for this 
building is the most recent of a 
number of gifts he has made to 
Cornell. 

The new structure will be three 
stories high, of reinforced concrete, 
and will provide facilities for ad- 
vanced work in aeronautical engi- 
neering, There will be a wind tun- 
nel on the ground and second floors 
which will be designed for low- 
speed investigations of turbulent 
flow and boundary layers; a ma- 
chine shop equipped with special- 
ized tools required for construction 
of precision research equipment, 
and a machinery room with space 
for air compressors, wind tunnel 
power supply and storage of gases 
required in research laboratories; 
all on the first floor. 

On the second floor a gasdy- 
namics laboratory will provide fa- 
cilities for study of high speed flow 
problems of the type encountered 
in the design of aircraft and mis- 
siles, and an aerodynamics labo- 
ratory equipped for fundamental 
studies in aerodynamics and for 
investigations of wing and com- 
pressor blades. 

Adjoining these laboratories on 
the second floor will be an electron- 
ics room where specialized instru- 
mentation for aerodynamics and 
gasdynamics will be built. 

The top floor will be given over 
to departmental staff offices, 
classrooms and conference room. 

The exterior of the new building 
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will have facings of native stone 
and limestone, and terra cotta span- 
drels of blue-green to harmonize 
with nearby Phillips Hall for Elec- 
trical Engineering and other struc- 
tures in the « uadrangle. Construc- 
tion of the building started last 
fall, and is scheduled for comple- 
tion later this year. 

It will be connected to Upson 
Hall for Mechanical Engineering, 
making possible joint activity by 
aeronautical and mechanical en- 
gineering on many advanced prob- 
lems in these fields. 

In accepting the gift, President 
Malott said: “Mr. Grumman's gen- 
erosity to Cornell is not only an 
expression of his continuing loyalty 
to Cornell, for which we are deeply 
grateful, but also of his desire that 
young men who are entering aero- 
nautical engineering be provided 
with the best facilities for study 
and for research. He has been— 
and is—a pioneer in aeronautical 
engineering, and he is giving vali- 
ant aid in the task of educating 
tomorrow's pioneers.” 

Mr. Grumman is a former mem- 
ber of the Cornell Aeronautical 
Laboratory Industrial Advisory 
Board, and at present is a member 
of the Cornell University Council 
as well as of the Board of Trustees. 

A naval aviator in World War I, 
he served in various posts as avia- 
tion engineer and test pilot until 
1920 when he joined an aeronau- 
tical engineering firm in New York. 


Leroy RK. Grumman 


Ten years later he organized his 
own company, Grumman Aircraft 
Engineering Corporation. During 
World War IL the company em- 
ployed more than 25,000 persons 
and broke production records in 
supplying the U.S. and allied navies 
with aircraft. 

At the end of the war he was 
awarded the Presidential Medal for 
Merit, highest civilian citation, In 
1948 he was given the Daniel 
Guggenheim Medal, and in 1952 
he was elected American Honorary 
Fellow of the Institute of Aero- 
nautical Sciences. 


SATELLITE TALK GIVEN 
BY DR. JOHN P. HAGEN 


Describing the purpose of the 
Navy's recently launched satellite, 
Dr. John P. Hagen, director of Op- 
eration Vanguard said, “The satel- 
lite serves as a platform that carries 
scientific instruments which record 
and transmit information. It is more 
of a tool than an experiment.” Dr. 
Hagen spoke before an audience 
of 1700 people at Bailey Hall on 
March 27. 

Dr. Hagen told about the prob- 
lems encountered when the task of 
putting a satellite up was assigned 
to him. Sufficient potential energy 
would be needed to lift the satel- 
lite 200-300 miles above the earth 
and a velocity of five miles per 
second would have to be attained 
in order for the satellite to maintain 
its orbit. A rocket, in this case, the 
Vanguard, was chosen as the ve- 
hicle for carrying the satellite. 

The Vanguard is a three-stage 
rocket. Dr. Hagen explained, with 
the aid of slides, the function of 
each stage. The first stage, which 
employs liquid oxygen, kerosene, 
and helium as f:.els, is propelled to 
a height of 40 miles by a 27,000 
pound thrust rocket engine. The 
first stage drops off as the second 
stage programs the satellite to a 
velocity equal to one half that re- 
quired for orbiting, and a height of 
140 miles, After a five or six minute 
coasting period, which brings the 
rocket parallel to the earth, the 
third stage shoots the satellite into 
orbit at the required velocity of 
18,000 miles per hour, 
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Dr. John P. Hagen, Director of the Navy's Vanguard Rocket Program, addresses a 
near-capacity audience in Bailey Hall. 


The satellite, which is tracked by 
the Navy's minitrack along the 
75th meridian and by the Smith- 
sonian Astrophysical Observatory 
in Cambridge, is currently trans- 
mitting much valuable information 
about the galaxy, according to 
Hagen, It is recording pressure, 
density, and meteor and cosmic ray 
information of the upper atmos- 
phere. Advances in meteorology are 
being made because the satellite 
can send back a picture of the 
cloud cover, and the radiation in- 
put and output of the earth. 

The satellite, itself, is 20 inches 
in diameter and weighs 21% pounds. 
The instruments are in the center 
of the highly polished aluminum 
sphere. Protruding from the sphere 
are the satellite's six antennae. 

Hagen concluded his talk by 
showing movies of the successful 
launching of a satellite on March 
17. He said, “The compulsion be- 
hind this work is the desire of man 
to increase his knowledge of the 
universe. The work, which required 
tremendous effort, wouldn't have 
been done without this high aim. 
The greater knowledge will make 
our living much better than it is.” 

In a question and answer period 
after his talk, Dr. Hagen comment- 
ed on the differences between the 
satellite of the U.S.S.R. and that of 
the United States. He said Russia's 
satellites are certainly superior 
from a military standpoint, but it 
will be six to eight months before 
we will be able to tell if the Sput- 


niks gathered more information 


than that of the United States 
sphere. 
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ENDOWMENT FUND FOR BOOKS 
ESTABLISHED BY CARPENTER 


An endowment of $250,000 for 
the new engineering library at Cor- 
nell University has been established 
by Walter S. Carpenter, Jr., chair- 
man of the board and former presi- 
dent of FE. L. du Pent de Nemours 
and Company. 

Income from the endowment will 
supplement existing funds for the 
purchase of books, microfilm texts 
of important scientific works, pro- 
fessional magazines and other liter- 
ature. 

The engineering library is lo 
cated in Carpenter Hall which also 
will house the administrative center 
of the new engineering quadrangle 
nearing completion on the Cornell 
campus. Carpenter Hall was given 
to Cornell last year by Mr. Car- 
penter, 

Acknowledging the gift, Presi- 
dent Deane W. Malott described it 
as “another expression of Mr. Car- 
penter’s concern with the state of 
higher education in science and 
with the future growth of Corne!l 
as a center for the training of po- 
tential leaders in the engineering 
profession.” 


GRANTS RECEIVED FROM AEC 
FOR NUCLEAR PROGRAMS 


The Atomic Energy Commission, 
which has instituted a program that 
provides funds to educational in- 
stitutions for training programs, 
has made a grant of $58,365 to Cor 
nell University, it was announced 
The grant, which was received in 


January, was the second such 


award to Cornell. The first, in the 
form of uranium for a subcritical 
reactor, was received in December, 
1956 

Cornell, through Professor James 
Aregy, requested funds to be used 
for equipment for the course EP 
8351 and also for the Metallurgical 
Department of the University. EP 
8351, to which approximately 
$39,000 was allotted is a nuclear 
lab course taken in the fifth year or 
in graduate work, This money will 
be used for electronic apparatus 
and for the construction of a graph 
ite neutron source. The balance of 
the grant went to the Metallurgical 
Department where it will be used 
for an investigation into the casting 
and examination of uranium equip 
ment, 


CORNELL TO PARTICIPATE 
IN EDUCATIONAL GRANT 


Cornell University is expected 
to participate in the $100,000 edu 
cational grant from Wheelabrator 
Foundation to the Foundry Educa- 
tional Foundation it was announced 
Wednesday, March 12, at the FLE.F. 
College-Industry Conference — in 
Cleveland, Ohio. The bulk of the 
grant is accounted for by 50 fellow. 
ships of $1,500 each, 

The grants for graduate study 
are intended to foster and improve 
education in foundry science, en 
gineering and operation. Cornell 
University is one of 17 schools 
throughout the country that are 
designated as F.E.F. schools. It 
receives scholarship support from 
the F.E.F. and works in coopera 
tion with the Foundry Educational 
Foundation to strengthen foundry 
education at the collegiate level 

Malcolm S. Burton, Professor of 
Metallurgical Engineering, is the 
F.E.F. key professor at Cornell 
University and is the primary con 
tact at the University for FLELF 
activities. 

Both F.E.F. and Wheelabrator 
spokesmen expressed the hope that 
the new program would have im 
pact not only in the foundry indus 
try but also in other industries, 
companies and associations. They 
stressed the need for advanced 
science and engineering on every 
front and pointed out the very 
substantial support of education 
that would result if every company 
in every industry were to contribute 
according to its means and ability 
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The ORGANIZATION and RETRIEVAL 
of INFORMATION 


The organization and retrieval of large volumes of 
diverse types of information is rapidly becoming one 
of today’s more serious problems. Major areas where 
the problem exists include business and industry, the 
military, the government, and the scientific and engi- 
neering community itself. 


In its simpler forms, the problem may involve, for 
example, the automatic handling and analysis of busi- 
ness data such as payrolls, sales and manufacturing 
figures, insurance premiums, and other essentially sta- 
tistical data, At the other extreme are certain complex 
military situations which require the concurrent inter- 
pretation, analysis, and integration on a very short time 
scale of data from a wide variety of sources, including 
field reports, photographs, news reports, estimates of 
industrial activity, and the like. In many of these situa- 
tions, there is the additional requirement to translate 
the information from a foreign language into English. 


The development in recent years of electronic data 
handling equipment is now making possible the 
practical solution of many of these problems. Such 
equipment has the capability to perform arithmetic 
operations, make decisions among alternatives, store 


and retrieve large quantities of information, and at 
high speed automatically perform long, complex 
sequences of operations. 

At Ramo-Wooldridge, work is in progress on advanced 
information handling systems that are characterized 
by large volume and widely different forms of infor- 
mation, short time scales, and a variety of uses and 
users. The scope of the work includes the planning of 
systems and procedures, programming various types of 
data handling equipment, and formulation of require- 
ments for new equipment. Research is also undér way 
on the machine translation of foreign languages into 
English. 

Engineers and scientists with experience in the follow- 
ing fields are invited to explore the wide range of open- 
ings now available: 


Systems Engineering 
EDP Systems 

Computer Programming 
Console Design 

Display Development 
High Acuity Optics 
Photo Interpretation 


The Ramo-Wooldridge Corporation 


6730 ARBOR VITAE STREET + LOG ANGELES 45, CALIFORNIA 
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ALUMNI NEWS 


(Continued from Page 31) 
Albert J. Blackwood, ME '24, has 


been selected as one of the ten 
technical leaders in the oil industry 
named to the U.S. committee of the 
Fifth World Petroleum Congress to 
be held in New York City in June, 
1959. The purpose of this Congress 
is to exchange technical information 
relative to oil and allied industries. 
Mr. Blackwood’s responsibility will 
concern papers on the utilization of 
oil products. Mr. Blackwood is as- 
sociate director of the products re- 
search division of Esso Research & 
Engineering Co. He has been with 
the firm more than thirty years. Fol- 
lowing his graduation from Cornell, 
he taught experimental engineering 
for three years at the university. 


Thomas A. Bissell, ME ’22, has 
been appointed executive secretary 
of the Society of Plastics Engineers, 
with headquarters at Greenwich, 
Conn. Formerly, Mr. Bissell had 
been with the Society of Automo- 
tive Engineers, first as the technical 
editor of their journal and later as 
manager of the meetings division. 


Peter Antonelli, ME ‘19, is in La 
Paz, Bolivia, as project manager 
and consultant to the entire Boliv- 
ian mining industry and evaluating 
investment opportunities. Since 
graduation, Antonelli has been con- 
tinuously with Ford, Bacon and 
Davis, Inc., engineers of New York 
City. His work has involved large 
scale engineering surveys, economic 
studies, construction of industrial 
plants, oil properties, light and 
power plants, mining, sugar, water 
supply, and natural gas projects, 
both in the United States and for- 
eign countries, 


F. Donald Hart, ME ’36, has 
been elected president of Temco, 
Inc., of Nashville, Tennessee, na- 
tionally known manufacturers of 
air conditioning equipment and 
water heaters. He had formerly 
served for nearly ten years as ex- 
ecutive vice-president of the com- 
pany. Mr. Hart is also active as an 
officer in a number of industry as- 
sociations and is currently chairman 
of the Chamber of Commerce's 
“Greater Nashville Committee.” 
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THE CORNELL ENGINEER 
IN THE NEWS 


THREE MEMBERS RETIRE FROM 
THE CORNELL ENGINEER STAFF 
The March Issue marked the last 
for three members of the Cornneni 
ENGINEER staff. These people have 
contributed much to the success of 
the magazine over the past few 
years. 


Dick Brandenburg,  editor-in 
chief, is completing his fifth year 
working for the Encineen. Starting 
out as a member of the editorial 
board, he subsequently held posi- 
tions as assistant editor and man- 
aging editor. 

Dick, who was married last De- 
cember, has found time to partici 
pate in many other activities be- 
sides the Encineer. He has been 
very active in CURW as president 
of the New York State Student 
Methodist Movement, treasurer and 
program chairman of the Wesley 
Foundation and chairman of the 
religious Calender Committee. Dick 
has also held several offices in his 
fraternity, Phi Kappa Tau, 

As a tribute to his highly success 
ful career at Cornell, Dick, a me- 
chanical engineer, has been elected 
to several honorary societies, These 
include Tau Beta Pi, Pi Tau Sigma, 
Sigma Delta Chi, Pi Delta Epsilon, 
Phi Kappa Phi, and Quill and Dag- 
ger. 

Next year, Dick intends to do 
graduate work in business admin 
istration with the aim of a career in 
the aviation industry. 


Dave Koppes started working on 
the Encwweer four years ago as a 
Freshman. Among the positions he 
has since held are circulation man 
ager, illustrations editor, and dur 
ing this past year, business man 
ager. 

Dave has had an interest in many 
other activities as evidenced by the 
number of offices he has held, He 
has been president of Delta Phi 
fraternity, treasurer of Chi Epsilon, 
which is the civil engineering hon- 
orary society, president of Rod and 
Bob, and secretary of the Civil En- 


gineering Honor Committee. He 


has also been elected to Scabbard 


and Blade and Pi Delta Epsilon. 
Another of Dave's interests is fly 
ing for which he has a_ pilot's 
license. 

Tentatively, Dave is planning 
for a career in structural or high 
way design, 


Interested in working on maga 
zines, Barbara Jo Merkens, or “By” 
as she is better known, decided to 
compete for the ENcINgER two years 
ago. This year, she served as office 
manager, 

Presently, B] is serving as a VPR 
in Dickson Hall. She is also a mem 
ber of the Wesley Foundation in 
the CURW and has been elected 
to two honorary societies, Pi Delta 
Epsilon and Kappa Delta Epsilon 

BJ, a senior in the Arts School, 
is majoring in history, After gradu 
ation, she hopes to teach history in 
secondary school 


MALOTT GIVES TALK AT 
ANNUAL ENGINEER BANQUET 

On Sunday evening, April 13, the 
annual banquet for the staff and 
guests of the ENGINEER 
was held at the Ithaca Hotel. After 
a delicious roast beet dinner, Dick 
Brandenburg, retiring editor-in 
chief and toastmaster for the eve 
ning, reviewed the year's accom 
plishments and outstanding achieve 
ments. In particular, he mentioned 
the move to the new office in Car 
penter Hall and the three special 
issues published during the year 
Gifts to the outstanding compets 
on each board were presented to 
Larry Wheeler, Larry Rosenthal 
and Robert Franson 

The guest speaker for the eve 
ning was President Deane W. Ma 
lott, whose talk, “A University is 
Not a Railroad,” explained the re 
lationship between the business 
world and the university world, He 
enumerated the various complexi- 
ties of running a university like 
Cornell and the problems faced 
in financing its operations. He also 
stressed the need for cooperation 
between universities and business 
and between universities them 
selves 
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Engineers 
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perature control at 
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Theodore J. Kauffeld, M. E., P. E. 


Consulting Engineer 
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FIFTY YEARS AGO 


(Continued from Page 33) 


Coal washing was first developed 
in Germany, and not until 1870 was 
a washer built in this country, 
From 1869-1873 several washers of 
about 100 tons capacity each were 
constructed, one near Pittsburgh, 
two in St. Louis and several 
through the various coal regions. 
During the panic of 1873 the iron 
industries were most seriously af- 
fected, and it was not until 1879 
that business conditions warranted 
the erection of other washeries. 
Since then a variety of improve- 
ments have been made in washing 
plants and at the present time there 
are a large number of washeries 
scattered all through the coal re- 
gions; the increasing demand for 
satisfactory coke, having made it 
necessary to open coal fields here- 
tofore considered too poor to be 
profitable as coking propositions, 
This activity in coal washing and 
in inventing improved methods is 
greatly needed as there is at the 
present time no satisfactory, effi- 
cient, and scientifically constructed 
apparatus on the market to handle 
low grade coals.—The Sibley Jour- 
nal of Engineering, April 1908, 


The comparison made of the 
steam turbine and reciprocating 
engines is one that is well under- 
stood and is used to illustrate in a 
way the reason for the present 
trend of the times in machine de- 
sign which indicates unerringly a 
movement from the reciprocating 
toward the rotary type of machine, 
whether this be turbine, motor, 
blower or pump. Until quite re- 
cently the rotary pump—the direct 
solution of the pumping problem 
was not considered practical where 
high pressure and efficiency was re- 
quired, This made the reciprocat- 
ing pump with its heavy and ex- 
pensive gearing and accompanying 
noise, vibration, and great liability 
to break down y. The 
past five years, however, has wit- 
nessed a great change in the design 
of pumping machinery, and at 
present the centrifugal and turbine 
pumps in which there is but one 
moving part, the impeller, occupies 
a relatively more important posi- 
tion in this field than the steam tur- 
bine does in the field of prime mov- 
ers.~The Sibley Journal of Engi- 
neering, April 1908. 


a necessity, 
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ENERGY AND THE ELEMENTS 


(Continued from Page 21) 


From these equations one can 
conclude that any element is a 
macroscopic system of deuteriums 
and that any isotope is a macro- 
scopic system of deuterium and 
tritium. The presence of tritium 
then is an indication of instability 
of the nucleus, 

At present the physicist repre- 
sents any element as ,X§ where: 

X stands for the element, 

Z stands for the number of elec- 
trons or the atomic number, 

A stands for the atomic weight, 

N stands for the number of neu- 
trons in the nucleus. 

But one may ask the physicist this 
question. How are the neutrons 
distributed in an element? Are they 
in a bundle in the K shell? Are they 
free to roam? 

The answer is that the neutrons 
are attached to the hydrogen atom 
in the form of deuterium or tritium. 

Thus any element may be repre- 
sented by: 


D,T, 
x +y~atomic number. 
2x +3y~atomic weight. 


Let us take curium atomic num- 
ber 96 and atomic weight 242. 
It is 


x+y 96 

2(96 —y)+3y~242 
y~242 -2x96=-50 
x= 96 —-50—46 


Curium is Tyo. 

The fact that the curium nucleus 
contains fifty tritiums or tritons, 
makes it vulnerable to beta-decay. 


T, 
It may become an element of the 
form D, = 3 T 
Element At. No. 
Hydrogen 
Deuterium | 
Tritium | 
Helium 2 
Lithium 7 


Lithium 3 
Berilium | 


The Nuclear Periodic Table 


Thus we must draw the inevi- 
table conclusion: elements are a re- 
sult of fusion with deuterium and 
tritium as building blocks. 

Figure one is an attempt to build 
a physical picture of the method 
nature uses to build the elements. 
It should serve only to help mental 
curiosity. 

We do not make any attempt to 
explain the processes involved in 
this fusion. They are complicated 
and do not belong in the scope of 
this treatise. Our future power, 
however, must come through nu- 
clear fusion, The problem of nu- 
clear fusion will certainly be solved 
eventually by scientists and engi- 
neers, But in order to approach 
this solution of using water as a 
fuel, we must devise a language for 
nuclear physics. In petroleum it is 
necessary to know that a molecule 
is of the form C,H,,4. or C,H, to 
scientifically and efficiently burn it 
in the combustion chamber of the 
piston engine, turbine or in the 
furnace of a boiler. In the same 
manner, if we are to abandon chem- 
ical fusion in favor of nuclear 
fusion for the production of power, 
we must learn an efficient system of 
nomenclature for the nuclei of 
atoms, With that aim in view a 
Nuclear Periodic Table has been 
devised by this author. This will be 
the first time it has ever appeared 
in print. 

From the equations discussed 
above, we may a priori predict that 
it is possible to discover 121 ele- 
ments. The last element would con- 
sist of D,.,. 

This author would honor his 
Alma Mater by naming the 115th 
element Cornellium (D,,.T,. ). 


Atomic Nuclear Chem. | 

Weight Symbol Symbol | 

1.008 H H 

2.017 D 

5.026 | 

HD | 

He | 

6 Ds Li 
7 DT, Li 
4 D,T; Be 


Portion of proposed nuclear periodic table, all elements are made up of the building 
block DEUTERIUM—D. Elements with an oversupply of neutrons, isotopes, are built 
up of DEUTERIUMS 4 


TRITIUMS. 
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NUMBER TWO IN A SERIES 
ON MARQUARDT MANAGEMENT 


Marquardt Means Opportunity 


Every day, young engineers are finding opportunity at Mar- Don Walter, B.S.M.S., achieved 


quardt—and for good reason! Marquardt grew and still grows an outstanding academic record at 
Cal Tech, Clasa of '40, while earn- 


on a foundation of engineering skill—guided by an engineer- ing eoven varelty letters. Tedey os 
management with an engineer-philosophy. Engineers are key Vice President in charge of Engi- 
men at Marquardt. And because engineers are key men, their 
on 14 echnica an 

work and accomplishments are readily recognized and rewarded. teamwork background to lead Mar- 
If you are an engineer, physicist, or mathematician with quardt’s engineering and develop- 


ability to meet and conquer supersonic and hypersonic propul- mont mannyactaring. 


sion and controls projects, you'll want to investigate the oppor- 
tunities at Marquardt, the leader in ramjets—“Powerplant of ‘*\ 
the Future” Marquardt c 

— 


Meet the Marquardt representatives when they visit your ~ Ven Nuys, California 


campus. See your placement director for further information Ogden, Utah 
and exact dates, or write to Dock Black, Professional Personnel, 
Marquardt Aircraft, 16555 Saticoy Street, Van Nuys, Calif. FIRST IN RAMJETS 
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TECHNIBRIEFS 


ALUMINUM RUST FILMS USED 
IN ELECTRONIC TUBES 

Scientists at the Westinghouse 
Research Laboratories are using 
aluminum foil—household variety 
in delicate scientific experiments 
and in the construction of experi- 
mental electronic tubes. 

However, the scientists do not 
employ the complete foil—itself 
only about one-thousandth of an 
inch in thickness, Instead, they dis- 
card about 99.9 percent of it by 
chemically dissolving away all the 
aluminum metal and saving the 
thin aluminum “rust” or oxide which 
coats the foil to a depth of less 
than a millionth of an inch. 

The film of aluminum oxide is 
used to support the layers of sen- 
sitive material required in elec- 
tronic imaging tubes. Because of 
its extreme thinness, electrons trav- 
cling through the tube can pene- 
trate the sensitive layers without 
being interrupted by a supporting 
structure. To work at all, it must 
be extremely thin, but it must also 
be large enough to serve as a mini- 
ature screen within the tube. While 
the films themselves have been 
known for several years, only re 
cently have they been made thin 
enough and large enough to be 
practical, 

In spite of their delicacy and ex- 
actness, the ultrathin films are pre- 
pared by simple techniques which 
require no unusually precise ap- 
paratus, 

\ piece of aluminum foil, free of 
wrinkles, is pressed flat. The alumi- 
num oxide coating on one surface 
of foil is removed by rubbing with 
a solution similar to common lye, 
exposing the aluminum metal un- 
derneath. 

With the oxide on one side re- 
moved, the foil is washed in dis- 
tilled water, dried, and placed in 
an acid solution. The acid “eats” 
away all the aluminum metal, leav- 
ing only the thin coating of oxide 
on the other side of the foil. This 
film is washed, dried and mounted 
on a round metal ring of the de 


sired diameter, 

Since the ordinary oxide coating 
on the surface of aluminum foil is 
usually too thin, it is built up be- 
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fore preparing the film by elec- 
trically depositing an additional ox- 
ide film of the foil in an acid solu- 
tion, By controlling the voltage, a 
perfect coating of any desired 
thickness can be prepared 

The aluminum oxide films are 
estimated to be only from 25 to 50 
molecules thick, and measurements 
show that a film may vary in thick- 
ness over its entire surface by not 
more than a single molecule. Yet 
even though they are so thin as to 
be transparent, their tensile strength 
is estimated to be about equal to 
ordinary steel. 


With a thickness of only about one- 

twentieth of the wave length of the light 

rays passing through it, this film of 

aluminum oxide supports itself as well as 
the spider moving across it. 


ELECTROLUMINESCENCE USED 
IN NEW RADAR DEVELOPMENTS 

Two new advances in radar de- 
velopment, both utilizing the phe- 
nomenon of electroluminescence, 
have been announced by Sylvania 
and RCA. 

The “Sylvatron”, developed by 
Sylvania, produces images on flat 
panels and is believed to have im- 
portant possibilities in development 
of radar, area surveillance, air traf- 
fic control systems, computers and 
instrumentation. 

The panels utilize not only the 
principles of electroluminescence 
the production of light by direct 
excitation of certain phosphors in 
an electric field—but also the prin- 
ciple of photo conductance, which 


is the influence of light on the flow 
of electricity through a solid. 

A three foot by four foot “Sylva- 
tron” panel will be employed as a 
plotting screen for use in fleet man- 
euver training by the Navy. For 
training problems involving the 
maneuvers of large fleets, ship 
movements would be represented 
on the plotting screen by lighted 
tracks, triggered by a moving spot 
of light. The image created by the 
light can be stored indefinitely. 

The display panels described by 
the RCA specialists include one in 
which a new electronic principle is 
employed to achieve a light ampli- 
fier which, after a 1/100-second 
exposure to a dim image, stores and 
displays the image in bright form 
for several minutes or longer. An- 
other type, employing different 
principles and a more complex 
structure, was described as com- 
bining picture detail with long 
image persistance. 

The ability of the panel to store 
a bright image after only a brief 
exposure results from the discovery 
of a previously unknown phenom- 
enon in cadmium selenide, a pho- 
toconductor material which is an 
insulator in darkness but becomes 
a conductor of electricity upon ex- 
posure to light. Under the influence 
of applied voltage and exposure to 
light, the conductivity of the cad- 
mium selenide wil] increase sharply 
and will remain high for long pe- 
riods after the light source has been 
cut off. 


POWERFUL NEW ENERGIZER 
IN FLASHLIGHT CELL SIZE 

A new portable power source 
packing the energy and high cur- 
rent drain characteristics of an 
alkaline cell into the compact space 
of a standard flashlight battery has 
been announced by National 
Carbon Company, Division — of 
Union Carbide Corporation. This 
leak-proof alkaline cell energizer 
will give up to 10 times longer 
service than a standard flashlight 
cell at but approximately 3 times 
the cost. 

Described as a significant tech- 
nological breakthrough in power 
sources for electronic equipment, 
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the new cell is engineered for high- 
drain, continuous duty, making pos- 
sible portable devices using tran- 
sistors and vacuum tubes that were 
previously not feasible, and result- 
ing in more efficient operation of 
existing portable equipment. In ad- 
dition to the amount of energy 
available, the alkaline cell can de- 
liver energy at a much faster rate 
than conventional flashlight cells. 


ELECTRONIC CONTROL SYSTEM 
FOR VEHICLES INSTALLED 


At the intersection of Nebraska 
Highway 2 and U.S. 77, south of 
Lincoln, Nebraska, an electronic 
system for vehicle control requiring 
no special equipment in motor 
vehicles has been established by 
RCA and the Nebraska department 
of roads. 

field demonstration of the 
system showed the following fea- 
tures: 

—Operation of lights giving right- 
of-way at point of merging traffic; 

—Warning a driver when he fol- 
lows too closely behind another 
vehicle; 

—Indicating to a driver the pres- 
ence of an obstacle in the highway 
ahead; 

—Simulating the automatic guid- 
ance of a car along its traffic lane. 

It was emphasized that the pres- 
ent test installation represents a 
purely experimental step designed 
to study and demonstrate the prin- 
ciples of electronic vehicle control 
and evaluate certain features of the 
present system. It was indicated 
that a logical next step would be 
the development of a more exten- 
sive test facility, such as a complete 
mile or two of highway « equipped 
with a variety of safety devices and 
including fully equipped test. ve- 
hic les. 

The system as it now stands 
“compatible” in its ability to per- 
form many important safety func- 
tions on the highways, even without 
the installation of special equip- 
ment in automobiles. 

The electronic elements which 
are used in these tests, buried in 
the highways, can be used in their 
present form to activate many dif- 
ferent arrangements of warning 
lights and signals placed along the 
right-of-way and to do many things 
that would contribute substantially 
to greater safety in driving. 
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PINCHOFF PONT 
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Top: Cross-Sectional view of the Bell 
Labs’ varistor. Bottom: Plot of varistor 
characteristics, 


SEMICONDUCTOR COMPONENT 
GIVES CONSTANT CURRENT 


two-terminal, passive semi- 
conductor component having novel 
and highly useful characteristics 
has been developed by Bell Tele- 
phone Laboratories. 

Known as a field effect varistor 
this component has a constant-cur- 
rent feature which makes it ideally 
suited for a current regulator in 
circuits where either the load 
supply voltage vary over wide lim- 
its. It can also be used as a current 
limiter or pulse shaper. Its a.c. 
impedance is very high, making it 
useful as a coupling choke or an 
a.c, switch. 

The dev ice, closely related in 
principle to the field effect tran- 
sistor, contains a single planar junc- 
tion which is made by diffusion 
Current passes parallel to this junc- 
tion through a constricted region 
called the channel. As the voltage 
across the device is increased, cur- 
rent increases and a depletion layer 
builds up which eventually reac hes 
through the entire thickness of the 
channel. At this point, called the 
“pinch-off” point, a further increase 
in voltage does not produce any 
increase in current. Eventually an 
avalanche breakdown occurs, as 
the voltage is increased still further. 
Between the pinch-off and break- 
down points, the current is essen 
tially constant, and this is the re- 
gion of maximum interest, 

At present the varistors are fabri 
cated by cutting dice from a slice 
of germanium or silicon containing 


a single diffused junction, The dice 
are heavily plated on all surfaces, 
and a circular trench is then cut 
into the diffused layer to within 
about 0.1 mil of the junction. This 
cutting requires a high degree of 
precision, since the characteristics 
of the final device depend heavily 
on the spacing between the bottom 
of the trench and the junction. In 
exploratory work, the trench is first 
cut with an ultrasonic tool and fin 
ished to the desired depth by etch 
ing. Leads are then attached by 
thermo-compression bonding — or 
other convenient means. 

Characteristics of the device can 
be altered by varying such param- 
eters as channel depth, impurity 
gradient, length and width of chan- 
pel, and selection of semiconductor 
material. Using silicon, units have 
been fabricated with a regulated 
current of one milliampere, pinch 
off voltage of 10 volts and break- 
down of 150 volts, 

Current can be held constant to 
within 1% over a voltage range of 
20 to 120 volts. 


RADIO SIGNALS TRANSMITTED BY 
BOUNCING OFF METEOR TRAILS 


High-frequency radio signals, 
bounced from meteor trails 60 to 
100 miles above the earth, have 
been used experimentally for the 
first time to transmit images of 
printed material over a distance of 
nearly 1000 miles without relays. 
Special facsimile equipment has 
performed successfully prelim 
inary tests of meteor-path propaga- 
tion between the transmitting sta 
tion of the National Bureau of 
Standards at Havana, Illinois, and 
the RCA Laboratories radio re- 
search installation at Riverhead, 
Long Island, This is an airline dis- 
tance of 910 miles 

Radio waves are reflected from 
ionized air particles, which are 
formed when a meteor enters the 
thin upper atmosphere of the earth 
This trail of ionized air may persist 
during a time interval ranging from 
one-tenth of a second up to several 
minutes after the passage of the 
meteor Along a transmission path 
of the type used in the experimental 
facsimile system, ionized meteor 
trails appear on an average of sev 
eral times a minute to close the 
circuit between transmitter and re 
ceiver, 
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CRESCENT 


HYVOLT SHIELDED POWER CABLE 


METAL 
CONDUCTORS 
INSULATION SHIELDING 


CONDUCTOR 
SEMI-CONDUCTING 
SHIELDING TAPE TAPE 


TAPE 
FOR MORE AMPERES PER DOLLAR OF INSTALLED COST 
CRESCENT HYVOLT insulation is made from butyl rubber which is_ inherently 
resistant to ozone, heat, moisture and aging with excellent electrical character- 
istics. For 5000 Volt or higher service, HYVOLT cables 
are provided with shielding to protect them from surface 


NEOPRENE 
SHEATH 


burning, corona, and lightning surges. C. Edward Murrey, Jr. “14 
Over (2S 
CRESCENT INSULATED WIRE & CABLECO. = ) 
TRENTON 5, N. J. 


Order your CORNELL CLASS RING now! 


IRWIN & LEIGHTON, INC. 


Building Construction 


Solid Gold, Double-Faceted Synthetic Ruby. 


Men‘s Med. wt. $31.63 


Now erecting The Civil Engineering Heavy wt. $37.40 
Building and The Aeronautical Wing 


of The Mechanical Engineering Build- Miniature 24.75 
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go Tax Included 
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Recently AiResearch engineers were 
called upon to develop an accessory 
power motor for aircraft and mis- 
siles which would operate at 
+1000°F....a temperature area 
where present-day hydraulic and 
electrical devices fail. 

Their answer was this cam piston 
air motor, pictured above in a spe- 
cially built transparent shell. Operat- 
ing on hot air or gas, its efficiency 
actually increases as temperatures 
rise, 

This problem and its solution are 


typical of many encountered at 
AiResearch in aircraft, missile, 
nuclear and electronic fields. Specif- 
ically, you'll find them in system 
electronics; computers and flight 
instruments; gas turbine engines and 
turbine motors; cryogenic and 
nuclear systems; pneumatic valves; 
servo control units and air motors; 
industrial turbochargers; air condi- 
tioning and pressurization; and heat 
transfer. 

Upon your employment, in addi- 
tion to direct assignments, a 9-month 


orientation program is available to 
aid you in selecting your field of 
interest. This permits you to survey 
the project, laboratory and adminis- 
trative aspects of engineering at 
Garrett. Also, with company finan- 
cial assistance, you can continue 
your education at outstanding uni- 
versities located nearby. 

Project work is conducted by small 
groups where individual effort is 
more quickly recognized and oppor- 
tunities for learning and advance- 
ment are enhanced. 


@ For full information write to Mr, G. D. Bradley. 


CORPORATION 


9861 S. SEPULVEDA BLVD., LOS ANGELES 46, CALIFORNIA 


DIVISIONS: AIRESEARCH MANUFACTURING. LOS ANGELES @ AIRESEARCH MANUFACTURING, PHOENIX # AIRGUPPLY 
AIRESEARCH INDUSTRIAL REX AERO ENGINEERING AIR CRUIGERS AIR EBEARCH AVIATION SERVICE 
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START TODAY TO 
PLAN TOMORROW 


By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
versonal avenues of growth and advancement. For today 
3&W stands poised at a new era of expansion and 
development. 

Here's an indication of what's going on at B&W, with 
the consequent opportunities Re are opening up for 
engineers, The Boiler Division is building the world’s 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F, The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world’s first nuclear- 
powered cargo vessel. 

These are but a few of the projects — not in the plan- 
ning stage, but in the actual design and es 
»Ihases — upon which B&W engineers are now engaged. 
rhe continuing, integrated growth of the company offers 
engineers an assured future of leadership. 

How is the company doing right now? Let’s look at one 
line from the Annual Stockholders’ Report. 


CONSOLIDATED STATEMENT OF INCOME 


(Statistics Section) 
(in thousands of dollars) 


1954 1955 1956—UNFILLED ORDERS 
backi 
$129,464 $213,456 $427,288 


B&W engineers discuss developments 
in the Universal Pressure Boiler. 


Ask your placement officer for a copy of “Opportunities 
with Babcock & Wilcox” when you arrange your inter- 
view with B&W representatives on your campus. Or 
write, The Babcock & Wilcox Company, Student Train- 
ing Department, 161 East 42nd Street, New York 17,N. Y. 
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Kitchen 


at 


Hotel Ithaca 


BANQUETS OUR SPECIALTY 


Ithaca’s Finest 
for Wining & Dining 


“Walt’’ Gee ‘25 Manager 


Printing 
Promotes 
Progress 


The Cayuga Press 


113 E. Green St. 
Phone 2-2761 


ithaca, N. Y. 
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E.E.’s, M.E.’s, A.E.’s, Math, Physics and Chemistry Majors: 


Join the 
Vanguard Science 


Ws: have entered the age of fully guided supersonic missile flight. 
This state can be attributed, in large measure, to scientists and other 
technical men at the Applied Physics Laboratory (APL) of The 
Johns Hopkins University. Since 1945 we have been in the vanguard 
of the guided missile field. 


Young engineers and scientists with above-average ability will 
want to know more about APL: how we built the first ramjet engine, 
the first large booster rocket, achieved fully guided supersonic fieht 
as far back as 1948, developed TALOS, one of the country’s most 
successful long range missiles, and how we are presently engaged in 
missile programs of such urgency that little is spared to facilitate 
their progress. 


You'll also be interested in finding out why the record of achieve- 
ment of our 550-man engineering and scientific staff is = al, 
about how we can allow greater scope for creative thinking because 
our sole goal is technical achievement. 


Our laboratories, covering over 350,000 square feet, are located in 
rolling countryside midway between Washington, D. C. and Balti- 
more, Md. These facilities, combined with those of our 18 major 
contractors and Government test stations provide exceptional oppor- 
tunities for staff members to develop and extend their capabilities. 


For detailed information on APL, an organization of and for 
technical men and scientists, ask your Placement Officer for our new 
30-page publication or write: Professional Staff Appointments. 


The Johns Hopkins University 
Applied Physics Laboratory 


8621 Georgia Avenue, Silver Spring, Maryland 
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The hole that couldn’t be made will be 20 miles long 


HE Philadelphia Electric 

Company set out to build a 
revolutionary new power plant 
that would squeeze more energy 
out of fuel than ever before. This 
meant harnessing the highest 
combination of pressure and 
steain temperature ever achieved 
in a central station—5,000 psi. 
and 1,200° F, 

The boiler superheater tubes 
that carry this steel will glow red 
hot 24 hours a day, year in, year 
out, If made from the alloy steels 
customarily used, the tube walls 
would have to be so thick that no 
mill could pierce it, So thick that 
heat transfer losses would be 


ruinous to boiler efficiency. A 
super alloy steel was needed, but 
no one had ever succeeded in 
piercing such steel into tubes 
without developing internal 
flaws. 

Combustion Engineering Co., 
designers and builders of the 
boiler, gave the problem to 
Timken Company metallurgists. 
The problem was to make the 
steel with all the alloys in just 
the right balance to produce 
piercing quality steel. 

Thru metallurgical research, 
they achieved the proper balance 
of alloy elements that made it 
possible to pierce 20 miles of 


seamless superheater tubes of 
the size shown above. It’s another 
example of how Timken Com- 
pany metallurgists solve tough 
steel problems. 


WANT TO LEARN MORE ABOUT 
STEEL OR JOB OPPORTUNITIES ? 
For information about fine steel, 
send for ‘The Story of Timken 
Alloy Steel Quality”. And for help 
in planning your future, write for 
“BETTER-ness 

and Your Career 

at the Timken Cis 
Company’’. Just 
drop a card to ~a 

The Timken Rol- 

ler Bearing Com- 
pany, Canton 6, “—~ 
Ohio. 
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Stress & Strain 


She: Why did you take up the 
piano? 
He: My beer kept sliding off the 
violin. 
The ice man smiled as his glance 
fell on this sign: “Please drive 
slowly. The child in the street may 
be yours.” 
o 
Wisdom: Knowing what to do. 
Skill: Knowing how to do it. 
Virtue: Not doing it. 
° 


Bus driver: “All right back 
there?” 
Feminine voice: “No, wait till I 


get my clothes on.” roc kK fa) fly 


Then the driver led a stampede 


to the rear and watched the girl get A design combining the aerodynamic principles of 
on with a basket of laundry. ring wings, ducted propulsion and elevons is the novel 
concept for this all-purpose utility plane that “rocks” 
ae on take-off and landing 
he young couple drove away on Resting on the ground horizontally, the plane is 
their honeymoon blissfully unaware rocked back into vertical take-off position with partial 
of the sign their friends had put on power. It lands the same way, backing down to the 
the rear bumper: AMATEUR ground, then forward to rest. Designer M. A. Novosel c, 
NIGHT. of Van Nuys also suggests a unique provision: if one . 
engine fails, an inter-engine shaft 1s automatically 


coupled to maintaim even thrust. But, most of all, this 
C.E.: “Did Fifi blush when the imaginative “aerial pickup” design embodies economy 


strap on her bathing suit broke?” of operation in both fuel and space. 
Chem.E.: “I didn’t notice.” No one can be sure which of today’s design ideas ‘ 
will become production realities tomorrow, But it will 
. ” ° be as important then, as it is now, to use the best of 
A stenographer defines the wolf tools when pencil and paper translate an idea into a 
as a modern dry cleaner. He works project. And then, as now, there will be no finer tool 
very fast and leaves no ring. than Mars — from sketch to working drawing 
, Mars has long been the standard of professionals. 
the famous line of Mars-Technico push-button 
How did mothers ever learn all holders and leads, Mars-Lumograph pencils, and i 
the things they warn their daugh- iradition-Aquarell painting pencils, have recently : 
ters not to do? been added these new products; the Mars Pocket 
‘Technico for field use; the efficient Mars lead sharp 


ener and “Draftsman’s’” Pencil Sharpener with the f 
Girls are just like cigarettes—a adjustable point-length feature; and last but not 
fact you must admit—You can’t least — the Mars-Lumochrom, the new color-drafting g 
enjoy them fully until you get them pe ncil which offers revolutionary drafting advantages. Z 
lit Ihe fact that it blueprints perfectly is just one of its P| 
many important features, 
She: “Look, mister, how long is The 2886 Mars lumograph drawing pencil, 19 
alls degrees, EXEXB to PH. The 100! Mars-Technico 
this car going to keep stalling like 
this: imported leads, 18 degrees, EXB to Fi. Mars a 
M.E.: “Just as long as you do, lumochrom colored drafting pencil, 24 colors 4 
baby.” 
oO 


JS.) INC. 


Diplomat: A man who can con 
HACKENSACK, NEW JERSEY 


vince his wife a woman looks stout ’ 
in a fur coat, at all good engineering and drawing material suppliers 
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PHOTOGRAPHY AT WORK 
No. 33 in a Kodak Series 


The Army’s first operational rotor tip 


propelled jet helicopter built by Hiller 


Ihe camera has caught the fuel spray 
pattern within the rear end of the ram 
jet engine even though passing by at 


about 450 miles per hour 


Project: 


Inspect rotor tip jets for a whirlybird 


Hiller Helicopters wanted facts on the fuel spray pattern of a ram-jet engine 
whirling at speeds up to 700 feet per second. Photography got the job. 


W" N HILLER HELICOPTERS Of Palo Alto, Cal. photography will play a part in improving prod- 


a pioneer in vertical take-off aircraft ucts, aiding quality control and increasing sales 


developed a rotor-tip ram-jet engine, they knew 
the fuel spray would be subject to high air velocity 
and centrifugal force up to 1200 G’s. Would the 
fuel spray be deflected outward and cause the 
jet to lose thrust? They wanted to know. So they 
set up the camera with its fast eye to catch what 
otherwise couldn’t be seen. And they learned the 
right angle of air intake and nozzle to obtain the 


greatest power 


Using photography in research is an old story 
with Hiller—just as familiar as using it for 
improving public relations. It’s an example of 
the way photography plays many important roles 


in modern-day industry 
In whatever work you do you will find that 


[his is all the human eye could have seen of the 


hirling ram-; eng as Camera takes its pncture 


CAREERS WITH KODAK 


With photography and photographic processes — If you are looking for such an interesting oppor 
becoming increasingly important in the business tunity, write for information about careers with 
and industry of tomorrow, there are new and Kodak. Address: Business and Technical 
challenging opportunities at Kodak in research Personnel Dept., Eastman Kodak Company 
engineering, electronics, design and production Rochester 4, N.Y 
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EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
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Q. Mr. Hill, what can | do to get the 
most out of my job interviews? 


A. You know, we have the same 
question. I would recommend that 
you have some information on what 
the company does and why you be- 
lieve you have a contribution to 
make. Looking over company in- 
formation in your placement office 
is helpful. Have in mind some of the 
things you would like to ask and try 
to anticipate questions that may 
refer to your specific interests. 


Q. What information do you try to get 
during your interviews? 


A. This is where we must fill in be- 
tween the lines of the personnel 
forms. I try to find out why partic- 
ular study programs have been fol- 
lowed, in order to learn basic motiva- 
tions. I also try to find particular 
abilities in fields of science, or math- 
ematics, or alternatively in the more 
practical courses, since these might 
not be apparent from personnel rec- 
ords. Throughout the interview we 
try to judge clarity of thinking since 
this also gives us some indication of 
ability and ultimate progress. One 
good way to judge a person, I find, 
is to ask myself: Would he be easy 
to work with and would I like to 
have him as my close associate? 


Q. What part do first impressions play 
in your evaluation of people? 


A. I think we all form a first im- 
pression when we meet anyone. 
Therefore, if a generally neat ap- 
pearance is presented, I think it 
helps. It would indicate that you 
considered this important to your- 
self and had some pride in the way 
the interviewer might size you up. 


Q. With only academic training as a 
background, how long will it be before 
I'll be handling responsible work? 


Interview with General Electric’s 


W. Scott Hill 


Manager — Engineering Recruiting 


Qualities | Look For 


When Recruiting Engineers 


A. Not long at all. If a man joins a 
training program, or is placed direct- 
ly on an operating job, he gets 
assignments which let him work up 
to more responsible jobs. We are 
hiring people with definite consider- 
ation for their potential in either 
technical work or the management 
field, but their initial jobs will be 
important and responsible. 


Q. How will the fact that I’ve had to 
work hard in my engineering studies, 
with no time for a lot of outside activi- 
ties, affect my employment possibilities? 


A. You’re concerned, I'd guess, with 
ajl the talk of the quest for ‘ well- 
rounded men.’’ We do look for this 
characteristic, but being president 
of the student council isn’t the only 
indication of this trait. Through 
talking with your professors, for 
example, we can determine who 
takes the active role in group proj- 
ects and gets along well with other 
students in the class. This can be 
equally important in our judgment. 


Q. How important are high scholastic 
grades in your decision to hire a man? 


A. At G.E. we must have men who 
are technically competent. Your 
grades give us a pretty good indica- 
tion of this and are also a measure 
of the way you have applied your- 
self. When we find someone whose 
grades are lower than might be ex- 
pected from his other characteristics, 
we look into it to find out if there 
are circumstances which may have 
contributed. 


Q. What consideration do you give work 
experience gained prior to graduation? 


A. Often a man with summer work 
experience in his chosen academic 


GENERAL ELECTRIC 


One of a series* 


field has a much better idea of what 
he wants to do. This helps us decide 
where he would be most likely to 
succeed or where he should start his 
career. Many students have had to 
work hard during college or sum 
mers, to support themselves. These 
men obviously have a motivating 
desire to become engineers that we 
find highly desirable. 


Q. Do you feel that a man must know 
exactly what he wants to do when he is 
being interviewed? 


A. No, I don’t. It is helpful if he 
has thought enough about his in- 
terests to be able to discuss some 
general directions he is considering. 
For example, he might know whether 
he wants product engineering work, 
or the marketing of technical prod- 
ucts, or the engineering associated 
with manufacturing. On G-E train- 
ing programs, rotating assignments 
are designed to help men find out 
more about their true interests be- 
fore they make their final choice. 


Q. How do military commitments affect 
your recruiting? 

A. Many young men today have 
military commitments when they 
graduate. We feel it is to their ad- 
vantage and ours to accept employ- 
ment after graduation and then ful- 
fill their obligations. We have a 
limited number of copies of a De- 
partment of Defense booklet de- 
scribing, in detail, the many ways in 
which the latter can be done. Just 
write to Engineering Personnel, 
Bldg. 36, 5th Floor, General Electric 
Company, Schenectady 5, N. Y. 


*LOOK FOR other interviews dis- 
cussing: e Advancement in Large 
Companies e@ Salary @ Personal 
Development. 
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